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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED. LAAs 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein: 


1. Life support devices or systems are those which (a) are 2. Acritical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support 
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness. 


provided with the product, can-be reasonably expected 
to result in significant injury to.the user. 
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INTRODUCTION 


SGS-THOMSON has been producing high speed CMOS devices since 1983. The 
product has constantly evolved over the years and changes and improvements are 
reflected in the products covered in this databook. 


The re-designed ("R") line offers improvements in terms of AC parameters, ESD and 
latch-up immunity. Innovative types have been introduced including devices with 
integrated pull-up resistors, high voltage devices, transmission gates supplied from 
12V, monostable multivibrators with a range of timing constants, and a high current 
capability decoder latch. The product range has expanded particularly in the field of 
TTL compatible devices (the HCT series). 


High speed CMOS offers designers logic integrated circuits with power consumption 
lower than other logic integrated circuits, and high switching speeds equal to that of 
LSTTL. These devices also have a better noise margin and an improved voltage and 
temperature operating range. In addition, they are pin-to-pin compatible with either 
LSTTLor the conventional CMOS Bseries. This reduces the need for logical re-design 
when they are adopted as replacements in designs using LSTTL or CMOS B series 
devices. 


In response to the industry demand for surface mounting technologies, all devices are 
now offered with a surface mounting package option. 


Finally, if the exact device cannot be found for a particular application, the technology 
offered by SGS-THOMSON allows custom devices to be designed to the exact 
requirements of the customer. 


The comprehensive data provided in this databook makes it easy to evaluate the 
performance of the product within any design. 
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ALPHANUMERICAL INDEX 


Type Package Page 
Number DIP Number 


Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input NOR Gate 

Quad 2-Input NAND (open drain) 

Hex Inverter 

Hex Inverter 

Hex Inverter 

Hex Inverter 

Hex Buffer 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate (open drain) 
Triple 3-Input NAND Gate 

Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Hex Schmitt Inverter 

Hex Schmitt Inverter 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Triple 3-Input NOR Gate 

Triple 3-Input NOR Gate 

8-Input NAND Gate 

8-Input NAND Gate 

Quad 2-Input OR Gate 

Quad 2-Input OR Gate 

BCD to Decimal Decoder 

Dual 2-Wide 2-Input AND/OR Inverter Gate 
Dual J-K Flip-Flop with Clear 

Dual D-Type Flip-Flop with Preset and Clear 
Dual D-Type Flip-Flop with Preset and Clear 
4-Bit D-Type Latch 

4-Bit D-Type Latch 

Dual J-K Flip-Flop with Preset and Clear 
4-Bit D-Type Latch 

4-Bit Magnitude Comparator 

Quad exclusive OR Gate 

Quad exclusive OR Gate 

Dual J-K Flip-Flop with Clear 

Dual J-K Flip-Flop with Preset and Clear 
Dual J-K Flip-Flop with Preset and Clear 
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ALPHANUMERICAL INDEX 


Type Package Page 
Number DIP Number 


HC113 Dual J-K Flip-Flop with Preset 

HC123 Dual Retrigg. Monostable Multivibrator with Clear 

HC123A Dual Retrigg. Monostable Multivibrator with Clear 

HC125 Quad Bus Buffer (3-State) 

HCT125 Quad Bus Buffer (3-State) 

HC126 Quad Bus Buffer (3-State) 

HCT126 Quad Bus Buffer (3-State) 

HC131 3 to 8 Line Decoder Latch 

HC132 Quad 2-Input Schmitt NAND Gate 

HC133 13 Input NAND Gate 

HC137 3 to 8 Line Decoder Latch (Inv.)................ 
HCT137 3 to 8 Line Decoder Latch (Inv.)................ 
HC138 3 to 8 Line Decoder (Inv.) 

HCT138 3 to 8 Line Decoder (Inv.) 

HC139 Dual 2 to 4 Line Decoder/Demultiplexer 

HCT139 Dual 2 to 4 Line Decoder/Demultiplexer 

HC147 10 to 4 Line Priority Encoder 

HC148 8 to 3 Line Priority Encoder 

HC151 8-Channel Multiplexer 


HC153 Dual 4- Channel Multiplexer 
HCO154 4 to 16 Decoder/Demultiplexer 
HC155 Dual 2 to 4 Line Decoder/ 3 to 8 Line Decoder 


HC157 Quad 2-Channel Multiplexer 

HCT157 Quad 2-Channel Multiplexer 

HC 158 Quad 2-Channel Multiplexer (Inv.)............... 
HCT158 Quad 2-Channel Multiplexer (Inv.)............... 
HC160 Synchronous Decade Counter with Async. Clear 

HCT160 Synchronous Decade Counter with Async. Clear 

HC161 Synchronous Binary Counter with Async. Clear 

HCT161 Synchronous Binary Counter with Async. Clear 

HC162 Synchronous Decade Counter with Sync Clear 

HCT162 Synchronous Decade Counter with Sync Clear 

HC163 Synchronous Binary Counter with Sync Clear 

HCT163 Synchronous Binary Counter with Sync Clear 

HC164 8 Bit SIPO Shift Register 

HCT164 8 Bit SIPO Shift Register 

HC165 8 Bit PISO Shift Register 

HCT165 8 Bit PISO Shift Register 

HC166 8 Bit PISO Shift Register 

HC173 Quad D-Type Register (3-State) 

HC174 Hex D-Type Flip-Flop with Clear 
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HCT174 
HC175 
HC181 
HC182 
HC190 
HC191 
HO192 
HC193 
HO194 
HC195 
HO221 
HC221A 
HC237 
HC238 
HC240 
HC240HV 
HCT240 
HCT240PU 
HC241 
HC241HV 
HCT241 


HCT244 
HCT244PU 
HC245 
HCT245 
HC251 
HC253 
HC257 
HCT257 
HC258 
HCT258 
HO259 
HC266 
HC273 
HCT273 
HC279 
HC280 


ALPHANUMERICAL INDEX 


Type Package 


Hex D-Type Flip-Flop with Clear 
Quad D-Type Flip-Flop with Clear... ............ 
Arithmetic Logic Unit Function Generator 
Function Look Ahead Carry Generator 
BCD Synchronous Up/Down Counter. ............ 
4 Bit Synchronous Binary Up/Down Counter 
Synchronous Up/Down Decade Counter 
Synchronous Up/Down Binary Counter 

4 Bit PIPO Shift Register 
4BitPIPO ShiftRegister ............0..0.0.. 
Dual Monostable Multivibrator 
Dual Monostable Multivibrator 
3 to 8 Line decoder Latch 
3 to8 Line Decoder «2 «26 4.8 4-4 ee i ate & we a 
Octal Bus Buffer (3-State/Inv.)........0.0.0....... 
Octal Bus Buffer (3-State/Inv.). 2... ....0.0...00.040. 
Octal Bus Buffer (3-State/Inv.). 2... ...0....20200.4. 
Octal Bus Buffer (3-State/Inv.)............0..2.08. 
Octal Bus Buffer (3-State) 
( 
( 


Octal Bus Buffer (3-State) 
Octal Bus Buffer (3-State) 
Octal Bus Buffer (3-State) .. 2... 0.0.2.0... .0048. 
Quad Bus Transceiver (3-State/Inv.) 
Quad Bus Transceiver (3-State) 
Octal Buffer (3-State) 
Octal Buffer (3-State) 
Octal Buffer (3-State) .........0.0.....02...0.0028. 
Octal Bus Trasceiver (3-State) 
Octal Bus Trasceiver (3-State) 
8-Channel Multiplexer (8-State)................ 
Dual 4-Channel Multiplexer (3-State) 
Quad 2-Channel Multiplexer 
Quad 2-Channel Multiplexer... ......0..0....0.. 
Quad 2-Channel Multiplexer (3-State/Inv.) 
Quad 2-Channel Multiplexer (3-State/Inv.) 
8 Bit Addressable Latch 


Octal D-Type Flip-Flop with Clear 
Octal D-Type Flip-Flop with Clear 
Quad S-R Latch 
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ALPHANUMERICAL INDEX 


Type Package Page 
Number DIP Number 


HC283 4 Bit Binary FullAdder..............-.-2.2.004. 
HC292 Programmable Divider/Timer ................. 
HC294 Programmable Divider/Timer ...........20 550 
HC298 Quad 2-Channel Multiplexer Register. ............ 
HC299 8 Bit PIPO Shift Register (3-State) .............. 
HC323 8 Bit PIPO Shift Register (3-State) .............. 
HC352 Dual 4-Channel Multiplexer ...............00.. 
HC353 Dual 3-Channel Multoplexer...............0.4. 
HC354 8 Channel Multiplexer/Register (8-State) ........... 
HC356 8 Channel Multiplexer/Register (8-State) ........... 
HC365 FiexX BUS BUNGr a6 6. f a A a Re Se a ee hw ee eS 
HC366 Hex Bus Buffer (3-State/Inv.) .............2000. 
HC367 Hex Bus Buffer (3-State/Inv.) ..............00-. 

( 

( 


HCT367 Hex Bus Buffer (3-State/Inv.) ...........0+8..08. 
HC368 Hex Bus Buffer (8-State/Inv.) .............-.884 
HCT368 Hex Bus Buffer (3-State/Inv.) 2... 2... eee ee eee 
HC373 Octal D-Type Latch (3-State/Inv.) ............... 
HCT373 Octal D-Type Latch (3-State/Inv.) .. 2... ......2840. 
HC374 Octal D-Type Flip-Flop (8-State). ............... 
HCT374 Octal D-Type Flip-Flop (3-State).............00., 
HC375 ‘Quad D-Type Latch «. ) a-e-8.8. beak Meee ee aw 2 
HC377 Octal-D-Type Flip-FlOp. s..h daw Be ee OY aia Se S 
HC386 Quad Exclusive OR Gate .......-....--.-2.-0+-. 
HC390 Dual Decade Counter ..... 2.2.2... 000 eee eee es 
HC393 Dual Binary Counter. ...............-2..2.-2.-00. 
HCT393 Dual Binary Counter. .........-.2. 0-0 ee eee 
HC423 Dual Monostable Multivibrator with Clear ........... 
HC423A Dual Monostable Multivibrator with Clear ........... 
HC533 Octal D-Type Latch (3-State/Inv.) ............... 
HCT533 Octal D-Type Latch (3-State/Inv.) ..............0. 
HC534 Octal D-Type Flip-Flop (3-State/Inv.) ............. 
HCOT534 Octal D-Type Flip-Flop (3-State/Inv.) ............. 
HC540 Octal Bus Buffer (3-State/Inv.)................. 
HCT540 Octal Bus Buffer (3-State/Inv.). 2... ......2..000. 
HC541 Octal Bus Buffer (3-State).. 2... .....-...-2.-2-4. 
HCT541 Octal Bus Buffer (8-State) ...........-....20.--. 
HC563 Octal D-Type Latch (3-State/Inv.) ............4.. 
HCT563 Octal D-Type Latch (3-State/Inv.) ............... 
HC564 Octal D-Type Flip-Flop (3-State/Inv.) ............. 
HCT564 Octal D-Type Flip-Flop (3-State/Inv.) ............. 
HC573 Octal D-Type Latch (3-State) ................. 
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ALPHANUMERICAL INDEX 


Type Package Page 
‘Number DIP Number 


HCT573 Octal D-Latch (3-State) 

HC574 Octal D-Type Flip-Flop (3-State) 

HCT574 Octal D-Type Flip-Flop (3-State) 

HC590 8 Bit Binary Counter Register (3-State) 
HC592 8 Bit Binary Counter Register 

HC593 8 Bit Binary Counter with input Register 
HC595 8 Bit Shift Register Output Latch (3-State) 
HC597 8 Bit Latch Shift Register 

HC620 Octal Bus Transceiver (3-State/Inv.). ...........0.. 
HC623 Octal Bus Transceiver (3-State) 

HC640 Octal Bus Transceiver (3-State/Inv.).............. 
HCT640 Octal Bus Transceiver (3-State/Inv.).............. 
HC643 Octal Bus Transceiver (3-State) 

HCT643 Octal Bus Transceiver (3-State) 

HC646 Octal Bus Transceiver Register (3-State) 
HCT646 Octal Bus Transceiver Register (3-State) 
HC648 Octal Bus Transceiver Register (3-State/Inv.) 
HCT648 Octal Bus Transceiver Register (3-State/Inv.) 
HC651 Octal Bus Transceiver Register (3-State/Inv.) 
HCT651 Octal Bus Transceiver Register (3-State/Inv.) 
HC652 Octal Bus Transceiver Register 

HCT652 Octal Bus Transceiver Register 

HC670 4 Word x 4 Bit Register File (3-State) 

HC688 8 Bit Equality Comparator 

HCT688 8 Bit Equality Comparator 

HC6g0 Decade Counter Register (3-State) 

HC691 4 Bit Binary Counter Register (3-State) 
HC692 Decade Counter Register (3-State) 

HC693 4 Bit Binary Counter Register (3-State) 
HC696 U/D Decade Counter Register (3-State) 
HC697 U/D 4-Bit Binary Counter Register (3-State) 
HC698 U/D decade Counter Register (3-State) 
HC699 U/D 4-Bit Binary Counter/Register (3-State) 
HC4002 Dual 4-Input NOR Gate 

HC4016 Quad Bilateral Switch 

HC4017 

HC4020 14-Stage Binary Counter 

HC4022 Octal Counter/Divider 

HC4024 7-Stage Binary Counter 

HC4028 BCD to Decimal Decoder 

HC4040 12-Stage Binary Counter 
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ALPHANUMERICAL INDEX 


Type Package Page 


HC4049 Hex Buffer/Converter (Inv.) 

HC4050 Hex Buffer/Converter 

HC4051 Analog Multiplexer 

HC4052 Analog Multiplexer 

HC4053 Analog Multiplexer 

HC4060. | 14-Stage Binary Counter/Oscillator 
HC4066 Quad Bilateral Switch 

HC4072 Dual 4 Input OR Gate 

HC4075 Triple 3-Input OR Gate 

HC4078 8-Input NOR/OR Gate 

HC4094 8-Bit SIPO Shift Register Latch (3-State) 
HC4316 Quad Bilateral Switch 

HC4351 Analog Multiplexer 

HC4352 Analog Multiplexer 

HC4353 Analog Multiplexer 

HC4511 BCD to 7-Segment L/D/D (LED) 
HC4514 4 to 16 Line Decoder Latch 

HC4515 4 to 16 Line Decoder Latch (Inv.) 
HC4518 Dual Decade Counter 

HC4520 Dual 4 Bit Binary Counter 

HC4538 Dual Monostable Multivibrator 

HC4543 BCD to 7-Segment L/D/D (LCD) 
HCT7007 | Hex Buffer 

HC7240 Octal’Bus Buffer 

HC7241 Octal Bus Buffer 

HO7244 Octal Bus Buffer 

HC7245 Bidirectional Octal Bus Buffer 

HCT7259 | Decoder-Latch (open drain, 100 mA output) 
HC7266 Quad Exclusive NOR Gate 

HC7292 Programmable Divider/Timer 

HC7294 Programmable Divider/Timer 

HC7640 Bidirectional Octal Bus Buffer 

HC7643 Bidirectional Octal Bus Buffer 

HC7645 Bidirectional Octal Bus Buffer 

HC40102 | Dual BCD Programmable Down Counter 
HC40103 | 8 Bit Binary Programmable Down Counter 
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SELECTION GUIDE 


SELECTION GUIDE 


FUNCTION STANDARD CODE 


GATE NAND HC00, HCTOO, HCO3, HC10, HCT10, HC20, HC30, HC133, HCT30 
BUFFER NOR HC02, HCT02, HC27, HCT27, HC4002, HC4078 

HC08, HCT08, HCO9, HC11, HC21 

HC32, HCT32, HC4072, HC4075 

HC266, HC7266 

HC86, HCT86, HC386 

HC04, HCU04, HCT04, HC05, HCT14, HC14 

HC07, HC4049, HC4050, HCT7007 


3-STATE HCO125, HOT125, HO126, HOT126, HC240, HC240HV, HCT240, 
HCT240PU, HC241, HC241HV, HCT241, HOT241PU, HC244, 
HCT244, HCT244PU, HC365, HC366, HC367, HCT367, HC368, 
HCT368, HC540, HCT540, HC541, HCT541, HCO7240, HC7241, 
HCO7244 


BIDIRECTIONAL HC242, HC243, HC245, HCT245, HC620, HC623, HC640, 
HCT640, HC643, HCT643, HC7245, HC7640, HC7643, HC7645 


AND 
OR 


EX NOR 
EX OR 
INVERTER 


MULTIFUCTION HC51, HC4078 
SCHMITT TRIGGER HC14, HC132 


FLIP-FLOP J-K FLIP-FLOP HC73, HC76, HC107, HC109, HC112, HO113 
D FLIP-FLOP HC74, HCT74, HC174, HCT174, HC175, HC273, HCT273, HC377 
3-STATE HC374, HCT374, HC534, HOT534, HC564, HCT564, HC574, 


HCT574, HC646, HCT646, HC648, HCT648, HC651, HCT651, 
HC652, HCT652 


HCO75, HCT75, HC77, HO259, HC279, HC375, HCT7259 


3-STATE HC373, HCT373, HC533, HCT533, HC563, HCT563, HC573, 
HCT573 


MULTIVIBRATOR HO123, HO123A, HO221, HC221A, HO423, HC423A, HO4538 


DECODER HC42, HC131, HC137, HOT137, HC138, HCT138, HC139, 
HCT139, HC154, HC155, HC237, HC238, HC4028, HC4514, 
HC4515 


7-SEGMENT HC4511, HC4543 
ENCODER HC147, HC148 


REGISTER HC164, HCT164, HCO165, HOT165, HC166, HO173, HO194, 
HC195, HC299, HC323, HC595, HC597, HC670, HC4094 
COUNTER BINARY HCO161, HOT161, HC163, HOT163, HC191, HC193, HC393, 
HCT393, HC590, HO592, HC593, HC691, HC693, HC697, HC699, 
HC4520 
DECADE HC160, HC162, HC190, HC192, HC390, HC690, HC692, HC696, 
HC698, HC4518, HCT160, HCT162 ; 


DIVIDER HC292, HC294, HC4017, HC4020, HC4022, HC4024, HC4040, 
HC4060, HC40102, HC40103, HC7292, HC7294 
MULTIPLEXER ANALOG HC4016, HC4066, HC4051, HC4052, HC4053, HC4316, HC4351, 
HC4352, HC4353 
DIGITAL HC151, HC153, HC157, HCT157, HC158, HCT158, HC251, 
HC253, HC257, HCT257, HC258, HCT258, HC298, HC352, 
HC353, HC354, HC356 
OTHERS ADDER HC283 
COMPARATOR HC85, HC688, HCT688 
HoTeT, HOTE2 
PARITY TREE HC280 


KYs BiSoliomone: 
13 


SELECTION GUIDE 


GATE/BUFFERS 


HCT7007 
HCO08 
HOT08 
HCO09 
HC10 


HC125 
HCT125 
HC126 
HCT126 
HCO132 


HC133 
HC240 
HC240HV 
HCT240 
HCT240PU 


HC241 
HO241HV 
HCT241 


HCT241PU 
HC242 


14 


Functional 
Equivalent 


Functional 
Equivalent 


Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 

Quad 2-Input NOR Gate 

Quad 2-Input NAND (Open Drain) 


Hex Inverter 

Hex Inverter 

Hex Inverter (Single Stage) 
Hex Inverter (Open Drain) 
Hex Buffer (Open Drain) 


Hex Buffer 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate (Open Drain) 
Triple 3-Input NAND Gate 


Triple 3-Input NAND Gate 
Triple 3-Input AND Gate 
Hex Schmitt Inverter 

Hex Schmitt Inverter 
Dual 4-Input NAND Gate 


Dual 4-Input AND Gate 
Triple 3-Input NOR Gate 
Triple 3-Input NOR Gate 
8-Input NAND Gate 
8-Input NAND Gate 


Quad 2-Input OR Gate 

Quad 2-Input OR Gate 

Dual 2W-2! AND/OR Invert Gate 
Quad Exclusive OR Gate 

Quad Exclusive OR Gate 


Quad Bus Buffer (3-State) 
Quad Bus Buffer (3-State) 
Quad Bus Buffer (3-State) 
Quad Bus Buffer (3-State) 
Quad 2-Input Schmitt NAND 


13 Input NAND Gate 

Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (8-State/Inv.) 
Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (3-State/Inv.) 


( 

( 
Octal Bus Buffer (3-State) 
Octal Bus Buffer (3-State) 
Octal Bus Buffer (3-State) 


Octal Bus Buffer (3-State) 
Quad Bus Transceiver (3-State/Inv.) 
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Suggested 
Alternative 
LS 54/74 
4000B 


4069UB 
4069UB 
4069UB 


4023B 
4073B 
40106B 
40106B 
4012B 


Package 
DIP 
14 


HC243 
HC244 
HCT244 


HCT244PU 


HCO245 


HCOT245 
HC266 
HC7266 
HC365 
HC366 


HC540 
HCT540 
HC541 
HCT541 
HC620 


HC623 
HC640 
HCT640 
HC643 
HCT643 


HC4002 
HC4049 
HC4050 
HC4072 
HC4075 


HC4078 
HC7240 
HC7241 
HO7244 
HC7245 
HC7640 
HC7643 
HC7645 


GATE/BUFFERS (Cont'd) 


Functional Functional 
Equivalent | Equivalent 


Function LSTTL CMOS 


Quad Bus Transceiver (3-State) 
Octal Bus Buffer (3-State) 
Octal Bus Buffer (3-State) 
Octal Bus Buffer (3-State) 
Octal Bus Transceiver (3-State) 


Octal Bus Transceiver (3-State) 
Open drain outputs 

Quad Exclusive NOR Gate 
Hex Bus Buffer (3-State) 


Hex Bus Buffer (3-State/Inv.) 


Hex Bus Buffer (3-State) 
Hex Bus Buffer (3-State) 
Hex Bus Buffer (3-State/Inv.) 
Hex Bus Buffer (3-State/Inv.) 
Quad Exclusive OR Gate 


Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (3-State) 

Octal Bus Buffer (3-State) 

Octal Bus Transceiver (3-State/Inv.) 


Octal Bus Transceiver (3-State) 
Octal Bus Transceiver (3-State/Inv.) 
Octal Bus Transceiver (3-State/Inv.) 
Octal Bus Transceiver (3-State) 
Octal Bus Transceiver (3-State) 


Dual 4-Input NOR Gate 
Hex Buffer/Converter (Inv.) 
Hex Buffer/Converter 

Dual 4-Input OR Gate 
Triple 3-Input OR Gate 


8-Input NOR/OR Gate 

Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (3-State) 

Octal Bus Buffer (3-State) 

Octal Bus Transceiver (3-State) 
Octal:Bus Transceiver (3-State/Inv.) 
Octal Bus Transceiver (3-State) 
Octal Bus Transceiver (3-State) 
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Suggested 
Alternative 
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SELECTION GUIDE 


GATE/BUFFERS 


HC04 
HCTO4 
HCU04 (**) 
HCO5 (*) 


GND 
(*) Open drain outputs 


Pin 14 
Pin 7 


Open drain outputs (**) The internal circuits composed of single stage inverter. 


HCT7007 HCO8 
HC07 (*) HCT08 
HCO09 (*) 


(*) Open drain outputs ‘(*) Open drain outputs 
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GATE/BUFFERS (Continued) 


in 14 
in 7 


= Pin14 
= - Pin 7 
NC = Pins’3, 11. 


kyr SES THOMSON. 


SELECTION GUIDE 


17 


SELECTION GUIDE 


GATE/BUFFERS (Continued) 


as Y Y=ABCDEFGH 


zanmondqndaqa »p 


Veco = Pin14 
GND = Pin7 
NC = Pins 9, 10, 13 


1¥=(1A1B81C)+(10 1E 1F) 


2Y 


2¥=(2A 28)+(2C 20) 


PeICRD 3.6811 | 
OUTPUT 
PNABLE 1410.13 si 


G 


x 2,5,9,12 P 3.6.8.1) 
OUTPUT 
ENABLE 1, 4,10,13 
e G 


$-7256 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC240 
HCT240 
HC240PU 
HC240HV 


Y 


Ye=ABCDEFGHI J K-LM 


On mooanwdrxrzrFreRee zt 


ENABLE 1G 
OUTPUT 


ENABLES ENABLE 2G 


HC241 
HCT241 
HC241PU 
HC241HV 


GAB EN 
OUTPUT AEE 
ENABLES 

GBA ENABLE 


ENABLE 1G 
OUTPUT 
ENABLES] en asie 2G 


Vcc = Pini4 
GND = Pin7 
NC = Pins, 12 


HC244 
HCT244 
HC244PU 


ENABLE 1G OUTPUT ENABLE G 
OUTPUT 
ENABLES ENABLE 2G 


£37 SSE 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC7266 


OuTPUT | G1 = 
ENABLE] G5 


HC367 
HCT367 


put | G1 61 
ENhaue a5 18 OUTPUT 
G2 ENABLE |__ , 


G2 S 


HC368 
HCT368 


QUTPUT 
ENABLE ]__ 
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GATE/BUFFERS (Continued) 


AS 
A6 
A7 


A8 


output |! 
ENABLES) G2 


HC620 (Inverting) 


ENABLE GAB 


ENABLE GBA 


HC640 (inverting) 
HCT640 
HC7640 


HC541 
HCT541 


S$-72701 


Vcc = 
GND = 


ENABLE GAB 


ENABLE GBA 


Vcc = Pin20 
GND = Pin 10 
ky SGS;THOMSON 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC4002 HC4049B 
HC4050B 


Pin 14 = Pint 
Pin 7 = Pin8 
NC = Pins 6, 8 NC = Pins 13, 16 


HC4072 HC4075 


NC = Pins 6, 8 


HC7240 (*) 


ranmono > 


NC = Pins 6, 8 | (*) Input with Hysteresis 


ky7 SGS;THOMSON 
22 


SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC7241 (*) HC7244 (*) 


2A4 


ENABLE A | ENABLE 1G 
1 


OUTPUT 


OUTPUT 
U ENABLES 


ENABLES] evsaie 7G —2 ENABLE 2G 


(*) Input with Hysteresis (*) Input with Hysteresis 
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SELECTION GUIDE 


FLIP-FLOP 


Functional | Functional .| Suggested 
‘Equivalent || Equivalent | Alternative | Package 
LSTTL CMOS . LS 54/74 DIP 
4000B 
Dual J-K FLIP-FLOP with Clear 14 
Dual D-Type FLIP-FLOP with Preset and Clear 
Dual D-Type FI.IP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Clear 
HC109 Dual J-K FLIP-FLOP with Preset and Clear 4027B 
HC112 Dual J-K FLIP-FLOP with Preset and Clear 4027B 
HC113 Dual J-K FLIP-FLOP with Preset 4027B 
HC174 Hex D-Type FLIP-FLOP with Clear 40174B 
HCT174 | Hex D-Type FLIP-FLOP with Clear 40174B 


HO175 Quad D-Type FLIP-FLOP with Clear 
HC273 Octal D-Type FLIP-FLOP with Clear 
HCT273 | Octal D-Type FLIP-FLOP with Clear 
HC374 Octal D-Type FLIP-FLOP (3-State) 
HCT374 | Octal D-Type FLIP-FLOP (3-State) 


HC377 Octal D-Type FLIP-FLOP 

HC534 Octal D-Type FLIP-FLOP (3-State/Inv.) 
HCT534 | Octal D-Type FLIP-FLOP (3-State/Inv.) 
HC564 Octal D-Type FLIP-FLOP (Inv./3-State) 
HCT564 | Octal D-Type FLIP-FLOP (3-State/Inv.) 
( 


Octal D-Type FLIP-FLOP (3-State) 
Octal D-F/F (3-State) 
Octal Bus Transceiver Register (3-State) 
Octal Bus Transceiver Register (3-State) 
Octal Bus Transceiver Register (3-State/Inv.) 
( 
( 
( 


HCT648 | Octal Bus Transceiver Register (3-State/Inv.) 
HC651 Octal Bus Transceiver Register (3-State/Inv.) 
HCT651 | Octal Bus Transceiver Register (3-State/Inv.) 
HC652 Octal Bus Transceiver Register 
HCT652 | Octal Bus Transceiver Register 


ky7 S&S;THOMSON 
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SELECTION GUIDE 


FLIP-FLOP (Continued) 


HC174 
HCT174 


ky SScienone 
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SELECTION GUIDE 


FLIP-FLOP (Continued) 


HC273 
HCT273 


HC374 
HCT374 


00 
01 

02 
03 
D4 
OS 
O6 
07 


CK 


OUTPUT = 1 OUTPUT = 
ENABLE OF ENABLE © 


HC534 HC564 
HCT534 HCT564 


00 00 
01 01 
02 02 
03 03 
D4 04 
05 05 
06 —— 06 
07 07 


CK CK 


OUTPUT &- | OUTPUT—1 
ENABLE ENABLE © 


ky7 3&8; THOMSON 
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SELECTION GUIDE 


FLIP-FLOP (Continued) 


HC574 
HCT574 


HC646/HCT646 
HCT648/HCT648 


DO 
01 
02 
03 
04 
05 
06 
07 


CK 


OUTPUT — 1 
EnaBe C& 


SELECT AB 
SELECT BA 


Vcc = Pin20 
GND = Pin 10 


HC651/HCT651 
HC652/HCT652 


ENABLE GBA 
ENABLE GAB 
CLOCK AB 
CLOCK BA 
SELECT AB 
SELECT BA 


ky7 SiSotnenones 
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SELECTION GUIDE 


LATCHES 


Functional | Functional | Suggested 
Equivalent | Equivalent | Alternative | Package 
LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 
16 


HC75 4-Bit D-Type Latch 

HCT75 4-Bit D-Type Latch 

HC77 4-Bit D-Type Latch 

HC259 8 Bit Addressable Latch 

HCT/259 | 8 Bit Addressable Latch (Open drain) 


Quad R-S Latch 

Octal D-Type Latch (3-State) 
Octal D-Type Latch (3-State) 
Quad D-Type Latch 

Octal D-Type Latch (3-State/Inv.) 


HCT533 | Octal D-Type Latch (3-State/Inv.) 
HC663 Octal D-Type Latch (3-State/Inv.) 
HCT563 | Octal D-Type Latch (3-State/Inv.) 
HC573 ~ | Octal D-Type Latch (8-State) 
HCT573 | Octal D-Type Latch (8-State) 


LATCH [G12 _ 4- LATCH [G1.2 
SELECT | G3,4 SELECT | G3,4 


HC259 
HCT7259 


A 


LATCH |g 
SELECT : 


DATA IN 
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SELECTION GUIDE 


> 


LATCHES (Continued) 


HC373 
HCT373 


LATCH |G12_ 4-12 


SELECT | G3,4 


LATCH 
ENABLE “LE 
OUTPUT OE 
ENABLE 


HC533 
HCT533 


HC563 
HCT563 


LATCH 
ENABLE 
OUTPUT 6€ 
ENABLE 


LATCH 
ENABLE & 
OUTPUT de 
ENABLE 


LATCH 
enasce LE 


OUTPUT O€ 
ENABLE oe 
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SELECTION GUIDE 


MULTIVIBRATOR 


Functional {| Functional | Suggested 
Equivalent | Equivalent | Alternative 
LSTTL CMOS LS 54/74 
54/74. 4000B 4000B 


Dual Retrigg. Monostable Multivib. with Clear 4538/4098 
HC123A_ | Dual Retrigg. Monostable Multivib. with Clear 4538/4098 
Dual Monostable Multivib. with Clear 4538/4098 
HC221A_ {| Dual Monostable Multivib. with Clear 4538/4098 
Dual Retrigg. Monostable Multivib. with Clear 4538/4098 


HC123 HC221 
HC123A HC221A 


A 
TRIGGER/ A TRIGGER/ 
ENABLE ENABLE 


INPUTS |, 2, INPUTS 


CLEAR — 


HC423 HC4538 
HC423A 


A 
TRIGGER/ 
ENABLE 
INPUTS 


Vcc = Pin 16 
GND = Pin8 


kyy S83cttiomose 
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SELECTION GUIDE 


DECODER / ENCODER 


HCT138 
HC139 
HCT139 
HC147 
HC148 


HO154 
HC155 
HC237 
HC238 
HC4028 


HC4511 
HC4514 
HC4515 
HC4543 


Functional | Functional | Suggested 
Equivalent | Equivalent | Alternative 
LS 54/74 


BCD to Decimal Decoder 
3 to 8 Line Decoder Latch 
3 to 8 Line Decoder Latch (Inv.) 
3 to 8 Line Decoder Latch (Inv.) 
3 to 8 Line Decoder (Inv.) 


3 to 8 Line Decoder (Inv.) 

Dual 2 to 4 Line Decoder/Demultiplexer 
Dual 2 to 4 Line Decoder/Demultiplexer 
10 to 4 Line Priority Encoder 

8 to 3 Line Priority Encoder 


4 to 16 Line Decoder/Demultiplexer 

Dual 2 to 4 Line Decoder / 3 to 8 Line Dec. 
3 to 8 Line Decoder Latch 

3 to 8 Line Decoder 

BDC to Decimal Decoder 


BDC to 7-Segment L/D/D (Led) LS47/48/49 
4 to 16 Line Decoder Latch — 

4 to 16 Line Decoder Latch (Inv.) LS154 
BCD to 7-Segment L/D/D (LCD) LS143 


SEVEN 
SEGMENT 
DISPLAY 
ORIVER 


ADDRESS OUTPUTS 
INPUTS 


Vcc = Pin16 
GND = Pin8 
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SELECTION GUIDE 


DECODER / ENCODER (Continued) 


ADDRESS 
INPUTS 


LATCH ENABLE GL 


HC138 
HCT138 


AOORESS 
INPUTS 


SELECT 


SELECT G2 INPUTS 
INPUTS a 


HC139 
HCT139 


aporess |} '4 
INPUTS] 45 


B/BCcO 
ADORESS 


DATA Cc 
arate 8) i OUTPUTS 


ADDRESS 
INPUTS 


$- 7399 


AO ADORESS 

ai }AOORESS INPUTS 
OUTPUTS 

A2 


EQ 
DATA G 
INPUTS 7 


$+7401 


SELECT 
INPUTS 


hy 3S THOMSON: 
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SELECTION GUIDE 


DECODER / ENCODER (Continued) 


DATA IN ile 
COMMON | A 
DATA 


B ADDRESS 
INPUT ponies INPUTS 


STROBE 
INPUT 


DATA IN 


LATCH 
ENABLE 6 


Secect |°! me 
STROBE INPUTS a a 


INPUT 


HC4028 


SELECT 
INPUTS 


AOORESS 
INPUTS 


G1 


ENABLE | = 
INPUTS } G2A 


628 


HC4511 HC4514 


ADDRESS 
INPUTS 


ADDRESS 
INPUTS 
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SELECTION GUIDE 


DECODER / ENCODER (Continued) 


HC4515 HC4543 


2 SEVEN 
4 or SEGMENT 


3 
a ee DISPLAY 
aooress [8 —, : NPUTS ORIVER 
OUTPUTS 


8) 


LO 

CONTROL BI 
INPUTS 

INHIBIT Ph 


STROBE —-— 


Vcc = Pin 16 
GND = Pin 8 
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SELECTION GUIDE 


REGISTER 


Functional | Functional | Suggested 
Equivalent | Equivalent | Alternative | Package 
LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 
8 Bit SIPO Shift Register 14 


8 Bit PISO Shift Register 14 
8 Bit PISO Shift Register 16 
8 Bit PISO Shift Register 16 
8 Bit PISO Shift Register 16 


Quad D-Type Register (3-State) 
4 Bit PIPO Shift Register 
4 Bit PIPO Shift Register 
8 Bit PIPO Shift Register (8-State) 
8 Bit PIPO Shift Register (3-State) 


8 Bit Shift Register Latch (3-State) 
8 Bit Latch Shift Register 

4 Word x 4 Bit Register File (3-State) 

8 Bit SIPO Shift Register Latch (3-State) 


40194B 
4035B 
4034B 
4094B LS164 
OH | SERIAL 


7 =>/OATA 
OH | outpurs 


HC595 
HC597 
HC670 
HC4094 


HC164 HC165 
HCT164 HCT165 


PARALLEL 


PARALLEL DATA 
DATA INPUTS 


OUTPUTS 


ranmonda »?p 


SERIAL 
INPUT 


un 


SHIFT/ LOAD 


CLOCK 
CLOCK 
INHIBIT 


Veco = Pin14 
GND = Pin7 


SERIAL 
DATA 

OUTPUT DATA crputs 
PARALLEL INPUTS 


A 
B 
Cc 
0 

OATA E 

INPUTS 
F 
G 
H 
SA 


SERIAL 
DATA 
INPUT 


OATA 
ENABLES |62 
SERIAL / LOAD CLEAR 
CLOCK INH 
CLOCK 
CLEAR 


ourPuT |mu 
ENABLES Jy 


ky 36S THOMSON 
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SELECTION GUIDE 


REGISTER (Continued) 


PARALLEL 


SERIAL 
DATA 
INPUT 


MODE 
CONTPOL 


PARALLEL + 
DATA 
OUTPUT 


$-7505/1 


Voc = 
GND = 


QAIA 


SERIAL 
DATA 
INPUTS 
PARALLEL 


DATA 
INPUTS 


Oo Of Pp 


CLOCK 


SHIF T/ LOAD 
CLEAR 


QA/A 
QB/B 


PARALLEL 
DATA 
OUTPUTS 


SERIAL SL 


SERIAL as/s 
DATA 


ac/c meus Look ac/c 


Q0/0} PARALLEL DATA PORTS QD/D/ PARALLEL OATA PORT 
(INPUTS/ OUTPUTS) Ae aE (INPUTS/ OUTPUTS) 


DATA 
INPUTS 


MOD 
woOE | 51 


CLEAR 
so 


erat |S 


SERIAL 
DATA SER 
INPUT 


SHIFT 
Stir, | SCk 


LATCH 
CLOCK | nes 


SCLEAR 


OUTPUT) & 
ENABLE 


QE/E 
QF/F 
QG/G 
QH/H 
reV.y 
OH 


SERIAL DATA 
OUTPUTS 


PARALLEL 
DATA 
OUTPUT 


SERIAL 
DATA 
OUTPUT 


S- 7509 


kyy 


MOOE 
SELECT 


OUTPUT 
ENABLE | G3 


SERIAL 
DATA SER 
INPUT 


SHIFT | 
crock | CK 


LATCH 
CLOCK RCK 


SGS-THOMSON 
MICROELECTRONICS 


QF/F 
QG/G 
QH/H 
re. 
QH 


zo "MOA Dp 


SERIAL DATA 
OUTPUTS 


PARALLEL 
DATA 


(INPUT 


SERIAL 
DATA 
OUTPUT 


SELECTION GUIDE 


REGISTER (Continued) 


HC4094 


SERIAL IN 


DATA 
INPUTS OUTPUTS 


PARALLEL 
OUTPUT 


CASCADE 
OUTPUT 
STROBE 


OUTPUT 
ENABLE OF 
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SELECTION GUIDE 


COUNTERS 


HCT162 
HC163 
HCT163 
HC190 
HC191 


HC192 
HC193 


Function 


. Decade Counter with Async. Clear 
. Decade Counter with Async. Clear 
. Binary Counter with Async. Clear 
. Binary Counter with Async. Clear 
. Decade Counter with Sync. Clear 


Sync. Decade Counter with Sync. Clear 
Sync. Binary Counter with Sync. Clear 
Sync. Binary Counter with Sync. Clear 
BCD Up/Down Counter Sync. 

4 Bit Binary Up/Down Counter Sync. 


Sync. Up/Down Decade Counter 
Sync. Up/Down Binary Counter 


Functional 
Equivalent 


Functional 
Equivalent 


Suggested 
Alternative 


40160B 
40160B 
40161B 
40161B 
40162B 


40162B 
40163B 
40163B 
4510B 
4516B 


40192B 
40193B 


Package 
DIP 
16 


HC292 
HCO294 
HC7292 


HCO7294 
HC390 
HC393 
HCT393 
HC590 


Programmable Divider/Timer 
Programmable Divider/Timer 
Programmable Divider/Timer 


Programmable Divider/Timer 

Dual Decade Counter 

Dual Binary Counter 

Dual Binary Counter 

8 Bit Binary Counter Register (3-State) 


8 Bit Binary Counter Register 

8 Bit Binary Counter with Input Register (3-State) 
Decade Counter Register (3-State) 

4 Bit Binary Counter Register (3-State) 
Decade Counter Register (3-State) 


4 Bit Binary Counter Register (3-State) 

U/D Decade Counter Register (3-State) 
U/D 4-Bit Binary Counter/Register (3-State) 
U/D Decade Counter Register (3-State) 
U/D 4-Bit Binary Counter/Register (3-State) 


Decade Counter/Divider 
14-Stage Binary Counter 
Octal Counter/Divider 
7-Stage Binary Counter 
12-Stage Binary Counter 


HC4017 
HC4020 
HC4022 
HC4024 
HC4040 


HC4060 
HC40102 
HC40103 
HC4518 
HC4520 


14-Stage Binary Counter/Oscillator 

Dual BCD Programmable Down Counter 
8 Bit Binary Prog. Down Counter 

Dual Decade Counter 

Dual 4 Bit Binary Counter 


ky Secttenone: 
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SELECTION GUIDE 


COUNTERS (Continued) 


HC160/HC162 
HC161/HC163 
HCT160/HCT 162 
HCT161/HCT163 


13 i BCD 
== a4 DATA 


DATA 12 ' INPUTS 
INPUTS Q2 | OUTPUTS 


41 
| 


BCD 
OUTPUTS 


ooo P 


Qa3 


MAX/MIN OUT 


RIPPLE CLOCK OUT 
CARRY OUT 


COUNT ENABLE P 
ENABLES | ENABLE T 


QA QA 
4-BIT 
Q8 | BINARY BCcO aB| sco 


ry DATA 
ac | OUTPUTS puts ac {| OUTPUTS 
a0) ao 


D 
INPUTS 


on Oo YF 


MAX/MIN OUT COUNT UP CARRY OUTPUT 
CLOCK RIPPLE CLOCK OU\ COUNT DOWN BORROW OUTPUT 


ENABLE 

COUNT 

UP/DOWN 

LOAD . $~ 7423 


HC292/HC7292 


2 aa 
4-BIT 


BINARY 
DATA 
INPUTS 


2 4-Bl 
as | BIT TEST 


BINARY POINTS 
ac! OUTPUTS DATA 


7 ; INPUTS 
ont 


oanQD 


12 
COUNT UP — CARRY OUTPUT 


13 
COUNT DOWN —— BORROW OUTPUT DATA 
OUTPUT 


Vec = Pin16 
GND = Pin8 
NC = Pins 9, 12 
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SELECTION GUIDE 


COUNTERS (Continued) 


HC294/HC7294 


TEST : 
TP fF BOINT 2 


P COUNTER 


DATA 
INPUTS 


Op -5 
COUNTER 


DATA 
OUTPUT 


Veco = Pin16 
GND = Pin8 
NC = Pins 6, 9, 10, 12,13 


CLEAR 
(NPUT {cctr Qa 
CK QB 
COUNT 
CRE LEICCKEN ac 
QO] ginary 
outa aef OUTPUTS 
COUNTER = 
OG 
QH 
—an| RIPPLE CARRY 
CLOCK | RCK rcol Bee 
OUTPUT { ¢ 
ENABLE $- 7439 
Vcc = Pin16 
GND = Pin8 
2 CLOCK | RCK AIQA 
EAR Jonze 
eur - B/QB 
eines CLEAR CCLR crac 
N 
ENABLE vl eee 
QOD} Binary COUNT { ccx EN ~— €/O¢€ | OUTPUTS 
OUTPUTS ENABLE : 
a CCK EN FIQF 
G/QG 
N H/QH 
as ___._ | RIPPLE 
9 —— RIPPLE CARRY CCK RCO | CARRY 
CLOCK | RCK —R,CO BOTs 
>a CLOAD 
CNAGLE | G seh 
ENABLE | G 3-764) 
Veco = Pin 20 
GND = Pin10 
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SELECTION GUIDE 


COUNTERS (Continued) 


DATA 
INPUTS 


ENABLE 
INPUTS 


CLOCK 
INPUTS 


CLEAR 
INPUTS 


OUTPUT 
ENABLE 


DATA 
INPUTS 


ENABLE 
INPUTS 


cLOCK 
INPUTS 


CLEAR 
INPUTS 


OUTPUT 
ENABLE 


DATA 
INPUTS 


ENABLE 
INPUTS 


CLOCK 
INPUTS 


ENABLE 


BCO 
OUTPUTS 


RIPPLE 
RCO; CARRY 
OUT 


BCcO 
OUTPUTS 


RIPPLE 
RCO ¢ CARRY 
OUT 


BCO 
OUTPUTS 


——.| RIPPLE 
RCO } CARRY 
OUT 


DATA 
INPUTS 


ENABLE 
INPUTS 


CLOCK 
INPUTS 


CLEAR 
INPUTS 


OUTPUT 
ENABLE 


DATA 
INPUTS 


ENABLE 
INPUTS 


CLOCK 
INPUTS 


CLEAR 
INPUTS 


OUTPUT 
ENABLE 


DATA 
INPUTS 


ENABLE 
INPUTS 


CLOCK 
INPUTS 


u/P 
OOWN 


CLEAR 
INPUT 


OUTPUT 
ENABLE 


RCO 


RCO 


RCO 


4 BIT 
BINARY 
OUTPUTS 


RIPPLE 
CARRY 
OUT 


4 BIT 
BINARY 
OUTPUTS 


RIPPLE 
CARRY 
OUT 


4 BIT 
BINARY 
OUTPUTS 


RIPPLE 
CARRY 
OUT 
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SELECTION GUIDE 


COUNTERS (Continued) 


DATA 
INPUTS 


ENABLE 
INPUTS 


CLOCK 
INPUTS 


OUTPUT 
ENABLE 


HC4017 


HC4022 


CLOCK €E 13 


42 


ao 
Qi 
Q2 
Q3 
Q4 
as 
Q6 
Q7 
iel:) 
jek) 


4 BIT 
BINARY 
OUTPUTS 


BCO 
OUTPUTS DATA 
INPUTS 


oOo AO @ »p 


EnaBte ENP 


| casei INPUTS ENT ___] RIPPLE 


CARRY RCO } CARRY 
OUT OUT 


OUTPUT 
ENABLE 


HC4020 


DECADE 
OUTPUTS 
OUTPUTS 


CARRY OUT 


Vec = 
GND = 


HC4024 


3 
: OUTPUTS 


Voc = Pin16 Vcc = Pin14 
GND = Pin8 GND = Pin7 
NC = Pins 6, 9 NC = Pins 8, 10, 12 
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SELECTION GUIDE 


COUNTERS (Continued) 


HC4040 HC4060 


HC40102 HC40103 


OECADE BINARY 
OUTPUTS OUTPUTS 


———— | CARRY OUT CARRY OUT 
corzo} ERG eeicee ZERO DETECT 


CONTROL CONTROL 
INPUTS —- INPUTS 


V me 
aN = 


HC4518 HC4520 


1 CLOCK 1 CLOCK 


4-BIT BINARY 
OUTPUT 


TENABLE oa 


TENABLE 


1CLEAR 1CLEAR 


2 CLOCK 2 CLOCK 


4-BIT BINARY 
OUTPUT 


WORD 
2 ENABLE B 


2 ENABLE 


2 CLEAR 2 CLEAR 
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SELECTION GUIDE 


MULTIPLEXER 


Functional | Functional | Suggested 
Equivalent | Equivalent | Alternative 
LSTTL CMOS LS 54/74 


54/74 


8-Channel Multiplexer 
Dual 4-Channel Multiplexer 

Quad 2-Channel Multiplexer 
Quad 2-Channel Multiplexer 
Quad 2-Channel Multiplexer (Inv.) 


HCT158 | Quad 2-Channel Multiplexer (Inv.) 


HC251 8-Channel Multiplexer (3-State) 
HC253 Dual 4-Channel Multiplexer (3-State) 
HC257 Quad 2-Channel Multiplexer (3-State) 
HCT257_ | Quad 2-Channel Multiplexer (3-State) 


Quad 2-Channel Multiplexer (3-State/Inv.) 
Quad 2-Channel Multiplexer (3-State/Inv.) 
Quad 2-Channel Multiplexer Register 
Dual 4-Channel Multiplexer (Inv.) 
Dual 4-Channel Multiplexer (3-State) 


8-Channel Multiplexer/Register (3-State) 


HC354 


HC356 8-Channel Multiplexer/Register (3-State) 
HC4016 | Quad Bilateral Switch 

HC4051_—‘| 8-Channel Analog Multiplexer/Demul. 
HC4052 | Dual 4 Channel Analog Multiplexer Demul. 


Triple two Channel Analog Multiplexer Demul. 
Quad Bilateral Switch 


HC4053 
HC4066 


HC4316 | Quad Bilateral Switch 
HC4351 ‘| 8-Channel Analog Multiplexer/Demul. 
HC4352 | Dual 4 Channel Analog Multiplexer Demul. 


HC4353 | Triple two Channel Analog Multiplexer Demul. 


1c 
DATA 1C% 
WORD 
INPUTS | 1€2 
DATA 1¢3 
OUTPUTS 
OUTPUT = 
ENABLE 1° 


woro | 7°! 
INPUTS |2C2 


2¢c3 


DATA B 
SELECT 
c 


STROBE Ss 7959 CNABLE 26 


kyy Sitotuemone 
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SELECTION GUIDE 


MULTIPLEXER (Continued) 


HC157 / HCT157 
HC158 / HCT158 


OATA-WORD 
A INPUTS 


DATA DATA 
INPUTS OUTPUTS 


DATA-WORD 
B INPUTS 


OATA 
SELECT SELECT 


STROBE STROBE 


Vcc = Pin16 
GND = Pin8 


HC257 / HCT257 (Non Inverting Outputs) 
HC258 / HCT258 (Inverting Outputs) 


agoress (* 
INPUTS 
1c0 
none C4 DATA-WORD 
INPUTS | 1€2 A INPUTS 
1C3 


OUTPUT 77> 
enaBce 1S 


DATA-WORD 


B INPUTS 
2c0 


OATA 2c1 
INPUTS }2C2 


2¢3 
SELECT 


ENABLE 26 OUTPUT == 
ENABLE OF 


HC352 


ADORESS 
INPUTS 4g 


DATA-WORD 
2 INPUTS 
QA 


QB DATA 
ac [OUTPUTS 


Qo 
DATA- WORD 
1 INPUTS 


DATA 2c 

WORD 

INPUTS | 2C2 
2¢3 


OUTPUT — 
enaste 2° 1013430 


Veco = 
3-State Output GND = 
ky7 $&S;THOMSON 
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SELECTION GUIDE 


MULTIPLEXER (Continued) 


HC353 


14 
Aooress JA 
INPUTS B 


Y 
DATA 8 BIT 3-STATE 3 STATE 
OUTPUT DATA 
eure BUC TUREERER CONTROL] 18_ | |OUTPUTS 


OATA 
ENABLE 


en0 = AODORESS AOORESS 
OATA |2C1 INPUTS LATCH 
WORD 
INPUTS | 2C2 


2c3 ADORESS y 
tale 
OUTPUT — 
enaate 26 


output |— 
ENABLES | 92 


G3 


1 

11/0 us +071 

13 

1¢ ON/OFF CONTROL — 
STATE : 3 STATE 

DATA 8 3-STA : ; 

INPUTS CONTROL 16 7 eurrurs 20 + 20/1 


5 ANALOG 
2C ON/OFF CONTROL OUTPUTS 
INPUTS 


3-State Output 


OATA oc 
ENABLE ; 2 
3170 —~— 30/1 
6 
ADDRESS ADORESS 
INPUTS LATCH 3C ON/OFF CONTROL : 
ADDRESS «io 0 on 
LATCH Sa 
ENABLE a 
output |— 
ENABLES 2 fat 


1 
4€ ON/OFF CONTROL — 
G3 


Vcc 
GND = 


HC4051 HC4052 


13 COMMON 


ANALOG 3 COMNON 
IN/OUT a IN/OUT 


BINARY 
NTROL 
INHIBIT cr 3370 


LC13380 


Voc = Pin 20 = Positive analog and digital power supply Vcc = Pin 20 = Positive analog and digital power supply 
Vee = Pin 7 = Negative analog power supply Vee = Pin 7 = Negative analog power supply 

GND = Pin 8 = Negative digital power supply GND = Pin 8 = Negative digital power supply 

Control inputs are referenced to GND analog channel are Control inputs are referenced to GND channel are 
referenced to Vee. Vee must be < GND referenced to Vee. Vee must be < GND 


ky7 SGSSTHOMSON 
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MULTIPLEXER (Continued) 


HC4053 


ANALOG CONMON 
IN/OUT IN/OUT 


INHIBIT 015390 


Vcc = Pin 20 = Positive analog and digital power supply 
Vee = Pin 7 = Negative analog power supply 

GND = Pin 8 = Negative digital power supply 

Control inputs are referenced to GND analog channel are 
referenced to Vere. Vee must be < GND 


HC4316 


LOGIC 
LEVEL 
CONVERTER 


21/0 


LOGIC 
LEVEL 
CONVERTER 


LOGIC 
LEVEL 
CONVERTER 


Pin 16 


HC4352 


tc1s410 


Vcc = Pin 20 = Positive analog and digital power supply 
Vee = Pin 9 = Negative analog power supply 

GND = Pin 10 = Negative digital power supply 

Control inputs are referenced to GND analog channel are 
referenced to Vee. Vee must be < GND 


SELECTION GUIDE 


HC4066 


1 
1C ON/OFF CONTROL 


ANALOG 
OUTPUTS 
INPUTS 


2C ON/OFF CONTROL 


3C ONS OFF CONTROL 


6C ON/OFF CONTROL Voc = Pin 14 
GND = Pin7 
11/0: 21/0: 31/0: 41/0 = Analog Inputs/Outputs 


HC4351 


ANALOG 
in/QUT 


tesa 


Vcc = Pin 20 = Positive analog and digital power supply 
Vee = Pin 9 = Negative analog power supply 

GND = Pin 10 = Negative digital power supply 

Control inputs are referenced to GND analog channel are 
referenced to Vee. Vee must be s GND 


HC4353 


1e13429 


Vcc = Pin 20 = Positive analog and digital power supply 
Vee = Pin 9 = Negative analog power supply 

GND = Pin 10 = Negative digital power supply 

Control inputs are referenced to GND channel are: 
referenced to Vee. Vee must be < GND 
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SELECTION GUIDE 


COMPARATORS 


Functional {| Functional | Suggested 
Equivalent | Equivalent | Alternative | Package 
DIP 


HC85 4-Bit Magnitude Comparator 4063B/4585B 16 
HC688 8-Bit Equality Comparator 20 
HCT688 | 8-Bit Equality Comparator 20 


HCT688 


DATA 
WORD 


Pp 
INPUTS 


A>Bout 


A= Bat | COMPARISON 
out / ouTpUTS 


DATA 


WORD 
INPUTS 
A< Bout 


DATA 
WORD 


Qa 
INPUTS 
A> 
CASCADING |, . 
INPUTS A= Bin 


A<Biy, 
CASCADE G1 =7326 
(INPUT 


Veco = Pin20 
GND = Pini0 


ADDER 


Functional | Functional | Suggested 

Equivalent | Equivalent | Alternative | Package 
LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 


HC283 _| 4-Bit Binary Full-Adder LS283 ee 4008 


BINARY 
ADOEND 
A A 


BINARY 
ADDEND 
8 


CARRY IN CARRY OUT 
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SELECTION GUIDE 


ALU 


Functional | Functional | Suggested 
Equivalent | Equivalent | Alternative | Package 
LSTTL CMOS LS 54/74 DIP 
M54/74 54/74 4000B 4000B 


HC181 Arithmetic Logic Unit LS181 40181B 24 
HC182 Look Ahead Carry Generator LS182 40182B 16 


FUNCTION 
OUTPUTS 


CARR / (CARRY 


PROPAGATE P PROPAGATE 
INPUTS OUTPUT) 


GENERATE G GENERATE 


CARRY (CARRY 
INPUTS OUTPUT) 


Ch+x 

Cray | ANTICIPATE 

avy ARRY 
OPERATION OUTPUTS 
SELECT 
INPUTS 


PARITY TREE 


Type Functional | Functional | Suggested 
Number Equivalent | Equivalent | Alternative | Package 
54/74 LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 


HC280 9-Bit Parity Generator / Checker LS280 re ee 


9-BIT 


DATA = EVEN PARITY] parity 


WORD OUTPUTS 
INPUTS = ODD PARITY 


A 
B 
Cc 
0) 
E 
F 
G 
H 
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GENERAL AND APPLICATION 
INFORMATION 


INTRODUCING HS-C? MOS 


The rapid advances recently made in silicon-gate 
CMOS technology have lead to the introduction of 
a logic family that sets new and much higher stand- 
ards of performance. 

This family called HS-C*MOS*, exhibits a greatly 
improved speed/product performance when com- 
pared with other existing logic families and allows 
greater flexibility in both system design and configu- 
ration. 

The HS-C*MOS family is pin compatible with indus- 
try standard LSTTL and many of the CMOS 4000B 
types. It does, however, have considerable advant- 
ages over both LSTTL and earlier generation 
CMOS in terms of power consumption, speed, 
‘noise immunity and supply voltage range. 

This new family of high performance devices is 
being jointly developed and manufactured by ST 
and Toshiba who between them have many years 
of production and marketing expertise in the field of 
CMOS logic. The synergism of two major manufac- 
turers will ensure the rapid introduction of the family 
into the market place and will guarantee its conti- 
nuity, and continuing development. 

HS-C*MOS will offer to the user a cost-effective and 
high performance solution to an ever increasing 
number of applications and open up the way to truly 
light weight field portable instruments and ad- 
vanced systems. 


Figure 1 - Operating Frequency 
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GENERAL AND APPLICATION INFORMATION 


High Speed 


The HS-C*MOS logic family has been designed to 
match or better the dynamic characteristics of 
LSTTL thus giving a high performance family which 
can be used wherever high speed as well as low 
power consumption is important. (See Fig. 3) 
Propagation delays for the new family are around 
ten times lower than those for metal-gate CMOS 
devices and in the order of five times lower than 
earlier silicon-gate devices. 


Figure 2 - Propagation Delay Time vs. Load 
Capacitance 


tL eo a 
ne aaa eee 
pedestal! ANG Sie ad py 


HAA 
rérrR ee es 
aaa ees 
Rec eee 


120 CL (pF) 


Figure 3 
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GENERAL AND APPLICATION INFORMATION 


Low Power 

For every reduction in system power there comes 
acorresponding reduction in system costs. Smaller, 
lighter power supplies can be used, heatsinks can 
be eliminated or drastically reduced in size, forced 
air cooling can often be dispensed with and more 
devices can be included on a single board. All this 
translates into better utilization of printed circuit 
board real-estate and a bottom line that reads 
“lower costs”. 

CMOS has an enormous and well established ad- 
vantage over LSTTL in terms of power consump- 
tion. Typical quiescent dissipation per gate for 
CMOS is in the order of 10 nW whilst for LSTTLa 
typical value is up around the 8 mW mark. At a 
system level too the HS-C°MOS family offers a 
power reduction of more than 100 times when 
compared with LSTTL. 


Figure 5 - System Power Dissipation 
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Figure 4 - Current Dissipation vs. Operating 
Frequency 
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Wide Fanout 


The output driving capabilities of LSTTL have been 
matched by the HS-C*MOS family. Each device is 
able to sink or source up to 4 mA, in other words 
they can drive up to 10 LSTTL loads. Buffers and 
bus drivers have increased performance and can in 
fact drive up to 15 LSTTL loads. This has been 
achieved while maintaining the low input current, 
which is characteristic of CMOS, and without sacri- 
ficing either speed or noise immunity. Furthermore 
the design of the HS-C°MOS devices has resulted 
in equal rise and fall times which results in easier 
design and allows optimum speed and AC perfor- 
mance to be obtained. 


FANOUT FROM HS-C°MOS TO CMOSB, 
LSTTL, TTL, STLL, ASLTTL 


54/74HC|CMOSB| LSTTL STLL |ALSTTL 
54/74HC 
Standard | 4000 | 4000 


TO 


FROM 


54/74HC 
Bus driver| 7 4900 | > 4000 15 4 3 30 
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GENERAL AND APPLICATION INFORMATION 


ut Driver Capability 
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Figure 6 - Out 
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Figure 7 - High Noise Immunity 
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GENERAL AND APPLICATION INFORMATION 


High Noise Immunity 

In many applications high immunity to noise is of 
particular importance. This is why CMOS, with its 
characteristic high noise immunity, is already to be 
found in many computer peripherals, industrial cir- 
cuits, telecommunications applications, and 
numerous other applications in high noise level 
environments. The LOW level and HIGH level noise 
immunity of the HS-C°MOS family is better than 
28% in both cases. This is notably better than for 
LSTTL where the margins are only 8% of Vcc at 
LOW level and 14% of Vcc at HIGH level. These 
figures assume a VCC of 5 V, at higher voltages the 
superiority of HS-C°*MOS becomes even more ap- 
parent. 


Figure 8 - Supply Voltage Range 


5S4I7T4HC = S4/74HCT 


Input Output Protection 

The HS-C*MOS, in addition to improved perfor- 
mance and power consumption, also feature im- 
proved input protection. This has been achieved by 
employing a resistor structure at all imputs. 
The resistor slows down the fast input transients 


Vcc 


Wide Operating Voltage Range 

The HS-C°MOS family devices are all capable of 
working with supply voltages ranging from 2 V up 
to 6 V. This is an important factor when viewed in 
the light of future developments, where the trend is 
towards memories and microprocessors which will 
work with supply voltages lower than 5 V. With the 
HS-C*MOS family it is possible to use less precise, 
and therefore cheaper, power supplies or even low 
voltage batteries. This, coupled with the exception- 
ally low power consumption, common to the entire 
family, opens up the way for a whole new generation 
of light weight, high performance systems and in- 
struments. 


§$-7523/1 


S4I74 LSTTL 


generated by electrostatic discharge and dissi- 
pates some of the associated energy. Although 
these input resistors, in conjunction with the input 
diode, give improved levels of protection, it is still 
advisable to follow the usual CMOS handling pre- 
cautions. 
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GENERAL AND APPLICATION INFORMATION 


MAIN FEATURES OF THE HS-C* MOS SERIES 


High Speed Operation LSTTL speed fmax = 60 MHZ typical 


Low Power Dissipation Micro Watt Dissipation. 


1pASSI 
Quiescent Currentlcc= 2pAF/F Ta= 25°C 
4 yA MSI 


High Output Current Fanout of 10 LSTTL Loads (15 for buffers) 


Symmetrical Output Buffer Equal lon and lot 
High Noise Immunity VaNIH = Vnit = 28% Vec (Min.) 


Wide Operating Voltage Range HC Vcc =2to6V 
HCT Vcc = 4.5 to 5.5V 


Epitaxial Substrate to achieve Latch-up free operation. 


Protection networks on inputs and output pins guarantee >2KV ESD protection (class 2 MIL-STD-883D). 


ABSOLUTE MAXIMUM RATINGS 


| symbol | Parameter | ate | unit 

lo 
| Po _| PowerDissipation | BY) | 
Storage Temperature 


Absolute Maximum Rating are those values beyond which damage to the device may occur. Functional operation under 
these condition is not implied. 


(*) 500 mW: < 65 °C derate to 300 mW by 10 mW/°C: 65 °C to 85 °C. 


Tstg 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 1 
Supply Voltage (HC) 
Supply Voltage (HCT) 4.5 to 5.5 


input Voltage 
Ta Operating Temperature 74HC Series -40to 85 °C 
54HC Series — 55 to 125 
tr, te Input Rise and Fall Time 2V 0 to 1000 ns 
Vec 4 4.5V Oto 500 ns 
6V Oto 400 ns 
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GENERAL AND APPLICATION INFORMATION 


COMPARISON OF LOGIC FAMILIES 


Propagation Delay Time 
Gato (C. = 15 pF} : Bns(typ) | 10ns(typ) | 125ns (typ) 


Maximum Clock Frequenc 
J/KF - F (Ci = 15 OF) y 60 MHz (typ) 45 MHz (typ) 7 MHz (typ) 


co. Power Dissipation Over all temperature 


= Noise Margin i 0. : ve = 
OL Output Current (Std.) Me 2 la min} 
ae a ae oe 
“0 8] on 2S | Oe BS 


ky7 SGS{THOMSON 
58 


THE HS-C°MOS PROCESS 


1. The Si-Gate Process 

The M74HCXXX/54HCXXxX family achieves its high 
speed operation, by means of an advance high 
performance Si-Gate process. 

The advantages of Si-Gate versus metal gate 
CMOS are already well known and described. Here 
is a brief summary. 


— The process uses Self aligned source and draing 
diffusions which have the advantage of reducing 
gate to source and gate to drain overlap capacit- 
ance. This, in turn, reduces the Miller vapacit- 
ance during the switching of the basic inverter 
which leads to an increase in speed. 


— Better reliability: it has been proved that use of a 
silicon electrode as a gate of a MOS transistor 
gives better threshold voltage stability and there- 
fore amore reliable basic structure under voltage 
Stress. 


— Recessed oxide isolation allows a thicker field 
oxide and therefore lower unit capacitance be- 
tween interconnection and the grounded sub- 
strate. A decrease in the parasitic capacitance is 
therefore obtained and speed performance is 
improved. 


2. The Scaling Theory 

Despite its advantages, the use of a Si-Gate pro- 
cess instead of metal gate of equal dimensions is 
not sufficient to achieve speed performance com- 
parable with LPS logic families. 

Therfore a high performance Si-Gate process has 
been developed based on the “Scaling theory”. The 
scaling theory of the physical dimensions of the 
transistor was developed originally by IBM (Den- 
nard ed al.) in 1974. 

Scaling is the step which has contributed most to 
the outstanding improvement in performance ob- 
tained by the MOS technologies in the last decade. 
This theory predicts that if the physical dimensions 
of a MOS transistor and the power supply voltage 
values are decreased by a constant factor K, and 
all the substrate doping level are increased by the 
same factor, the DC characteristics of the transistor 
remain unchanged. 

The advantages of such an approach are quite 
straight forward 

— the chip size is reduced by a factor K* 

— the delay times are reduced by a factor K* 


The Scaling theory is easy to explain, but it is much 
more difficult to obtain in a production enviroment 
because the progressive reduction of the physical 
dimensions put sever constaints on the type of 
equipment and on the spreads allowed in produc- 
tion control. 


GENERAL AND APPLICATION INFORMATION 


The recent improvement obtained by equipment 
manufactures in the field of photolithography and 
dry etching has been used extensively by ST to 
obtain a stable, reproducible production process, 
which is used in the production of all the devices in 
this new family. 


3. The HS-C?MOS Process 

The following is a simplified description of the 
HS-C*MOS process. 

After initial oxidation of the starting material, which 
is N-type, windows are defined in the photoresist 
material and the initial oxide is removed (fig. 1). An 
implantation step is then performed (fig. 2) and after 
photoresist removal a diffusion step is carried out 
to define the P-well areas (fig. 3). 


Figure 1 - Starting N-type with Windows in Oxide 
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Figure 2 - P-Well Boron Implantation 
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GENERAL AND APPLICATION INFORMATION 


Figure 4 - Si3N4 Deposition 
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Figure 5 - Definition of Transistor Area 
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Figure 6 - P Implantation (Boron) 
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A-Silicon nitride layer is deposited on all the surface 
of the wafer (fig. 4) and by a masking step all the 
active areas (source, drain, gate) of both P-channel 
and N-channel transistors are defined (fig. 5). 

The field threshold values are controlled by suc- 
cessive implantation steps both on the P-well sur- 
face (fig. 6) and substrate area (fig. 7). 

After these steps the field oxide is grown (fig. 8). 
During the recessed oxidation step the diffusion of 
previous implanted dopants is effected. 

After Gate oxidation, threshold voltage control of 
both the P-channel and the N-channel transistor is 
carried out using two successive masking steps. 
During these operations surface concentration of 
the gate areas is obtained to optimize the threshold 
voltage values against input noise and propagation 
delay time. 

A crystalline silicon layer is deposited on all the 
surface of the wafer and then masked and etched 
to define the gates of all the transistors. (fig. 9). 
Source and draing predeposition and diffusion of the 
N-channel transistors is the next step (fig. 10). The 
source and drain of the P-channel transistors are 
made, with an additional implantation step (fig. 11). 


Contacts are defined and etched (fig. 12), an inter- 
connection layer (metallization) is defined to inter- 
connect all the active elements in the integrated 
circuits (fig. 13a, b). 


Figure 7 - N Implantation Phospherais 
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Figure 8 - Field Oxidation 
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Figure 9 - Si Poly Gate Definition 
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Figure 10-N* Predeposition and Diffusion 
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GENERAL AND APPLICATION INFORMATION 


Figure 11 - P * Predeposition and Diffusion 
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Figure 12 - Al-Si Deposition tai-si= 7000 A 
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Figure 13a - Metal Interconnection 
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Figure 13b - Metal Interconnection Definition 
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Double Layer Glass Passivation 
SGS-THOMSON HSCMOS family uses a double 
layer P-VAPOX and SI3N4 passivation that gives 
improved protection to die encapsulated in plastic 
packages. 


Process Description 


The process consists of a two layer film of P-Vapox 
(phosphorus doped silicon oxide) and Si3N4 (silicon 
nitride), obtained by two different masking and etch- 
ing steps to avoid defects caused by lack of dielec- 
tric integrity. 

The process gives good metal step coverage 
together with PECVD (Plasma Enhanced Chemical 
Vapox Deposition) to avoid cracking near metal 
edge and possible hillocks defects. 

The double layer enables us, by means of an 
appropriate oversize, either at the boundaries of the 
die side or at the bonding pad side, to ensure full 
sealing of the underlying P-Vapox layer. 

This prevents the layer from being exposed to 
moisture coming from the package. Thus the prob- 
ability of metal corrosion on the bonding pad due to 
phosphoric acid is drastically reduced. 

As a result the die is provided with a very good 
humidity immunity. 


Process flow 


(After metal maks) 


P-VAPOX DEPOSITION WITH 4% 
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GENERAL AND APPLICATION INFORMATION 


Figure 14a - Typical Microsection of an 
HSCMOS Device with Nitride 
Passivation 


Figure 14b - Section Along the Scribing line of 
an HSCMOS Device 
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Figure 14c - Section Along the Pad of an 
HSCMOS Device 
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4. Summary 

The scaling of the physical transistors combined 
with the Si-Gate process allows an outstanding 
improvement in the performance of the active ele- 
ments and a drastic reduction of the parasitic capa- 
citances. 

Circuit performance at HSC*°MOS is comparable 
with LPS devices as shown in the following graph 
(fig. 15). 


Figure 15 - Propagation delay vs. load 
Capacitance for 3-Input NAND Gate 
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INTERFACING TO HS-C2MOS LOGIC 


In many applications it will be necessary to interface 
HC series logic devices with types from other logic 
families. Two main cases can easily be identified 
according to whether the supply voltage of the 
devices to be interfaced is different or not. 

Where separate supplies are involved a logic level 
translator may be required. In most other cases only 
avery simple circuit, if any at all, will be required. 


M54/74HC Driven by TTL 


When interfacing TTL with HC devices using a 
common power supply of 4.5 to 5.5V, the guaran- 
teed output-high voltage from TTLis only 2.4V. This 
is Of course lower than the minimum input-high 
voltage for M54/74HC devices (see fig. 1). 
Overcoming this problem is simply a matter of using 
an external pull-up resistor, Rp, which is the same 
as the resistor used for open collector output TTL. 
(See fig. 2). 

Table 1 shows maximum and minimum values of 
Rp for various TTL families. When LSTTL is the 
driving logic, the value of Rp can be found using the 
graph shown in fig. 3. 

Obviously the output-low level (0.8V) falls well 
within HC acceptable limits. 


With HC devices supplied at more than 3V, the TTL ° 


minimum high voltage of 2.4V is enough to guaran- 
tee the logic 71 input. 


Table 1 


Logic 0 
output 


GENERAL AND APPLICATION INFORMATION 


M54/74HCT Driven by TTL 


These devices, while retaining the intrinsic advant- 
ages of HS-C°MOS technology, allow direct inter- 
facing with TTL devices. 


Figure 2 


Figure 3 
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GENERAL AND APPLICATION INFORMATION 


TTL Driven by M54/74HC Figure 4 


Given that HC devices have output-high levels close 
to VCC and output-low levels close to OV, it is 
obvious that there are no difficulties in driving TTL 
devices which require 2V minimum input to guaran- 
tee a high level and 0.8V maximum input to guaran- 
tee a low level. Straightforward connection is 
therefore possible as is shown in fig. 4. 

The output drive capability for M54/74HC devices is 
shown in table 2. This translates into a fan-out of 2 
for TTL devices and 10 for LSTTL devices. In the 
case of bus drivers the fan-out is increased to 15 
LSTTL loads. 


Table 2 


ee 
lon (Von = 4.6V.) —4mA 

low (VoL = 0.4V.) 

hy (Vin = 5.25V.) 40nA max 20nA max 
lic (Vit = 0.4V.) — 1.6mA max — 0.4mA max 

at ee 
EQUIVALENT 
FAN-OUTS 

STANDARD 

OUTPUTS 

BUS DRIVERS 

OUTPUTS 15 30 04 03 30 


HS-C°MOS 


Figure 5 - M4146 is 16384 x 1 Bit Dynamic 
Memory 


Interfacing M54/74HC with NMOS/HMOS 


The introduction of fast logic in C-MOS technology 
gy will allow the replacement of many bipolar de- 
vices currently used to support the majority of 
NMOS and HMOS LSI devices. 

A pull-up resistor is required when HC devices are 
being driven from NMOS/HMOS devices since the 
minimum output-high level from NMOS/HMOS is 
any, “ip Voc the I Drect VIN to HC salute t 
3.4V. (iF. = 5V). Direct connection is possible ‘ . ; 
when HC devices are driving NUOS/HMOS devices. eugute: 2 eee Tone MUNMrE(uency 
An Example of an HC/NMOS system is shown in 

fig. 5. 


M54/74HC Interfaced with CMOS LSI 


Little need be said on this: type-of interface since HS - C’MOS 
both types of.device can.be supplied by the same SYSTEM 
voltage and-have equivalent logic levels. Direct 
connection.is therefore possible. An example of an 
HC/CMOS LSI system is shown in fig. 6. 
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GENERAL AND APPLICATION INFORMATION 


M54/74HC Interfaced with Standard CMOS B 


When HC devices are to be connected to CMOSB 
devices, the level of supply voltage has to be taken 
into consideration. If the CMOSB supply is between 
3 and 6 volts, direct interfacing is possible in both 
directions. When the supply is outside the HC range, 
level translators may be required. Fig. 7 shows 
possible connection configurations. 


Interfacing HS-C MOS to ECL 


Two of the many possible ways of interfacing be- 
tween High Speed Logic and ECL logic are shown 
in fig. 8. In the first case level translators are used, 
while in the second case the HC logic is supplied by 
connecting Vcc to zero and the ground connection 
to —5.2V. 


Figure 7 
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Figure 9 
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Unused Inputs 


Unused Inputs should be connected either to + VCC 
via a limiting resistor of between 100K and 1MQ or 
directly to ground, depending on their logic function. 


Handling Precautions 


In addition to its high performance, HS-C?MOS has 
improved input and output protection against elec- 
trostatic discharge and voltage transients. Aresistor 
on the input is connected to two reverse biased 
diodes. Two reverse biased diodes are also in- 
cluded on the output as shown in fig. 9. The resist- 
ance limits input transients which are then 
eliminated by the two diodeds. The two diodes on 
the output carry out the same function. 

Although HS-C* MOS includes improved protection 
itis still recommended that all the standard precau- 
tions for MOS devices are observed. 


Figure 8 
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GENERAL AND APPLICATION INFORMATION 


Metastable characteristic 


When a setup, hold or recovery time is violated, the 
response of a flip-flop or a counter is uncertain. 
Reliable operation under this condition cannot be 
guaranteed, since there is the probability that the 
output locks in the metastable region for a certain 
period. 


Figure 10. Metastable Timing Diagram 


The metastable state is defined as that time period 
in which the output level is not at logic “O" nor at 
logic 1", but stays in the region between VIL and 
VIH. 

This is illustrated in the following waveforms: 
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LOGICIEC SYMBOL EXPLANATION 


1. General Explanation 

The logic symbology considered follows the system 
established by the INTERNATIONAL ELECTRO- 
TECHNICAL COMMISSION (IEC). 

IEC symbols show the relationship between every 
input and output of digital circuits. 

In the symbols of more complex functions, use is 
made of “the dependency notation” that specifies 
the interrelationships of digital inputs/outputs. The 
fig. 1 shows the symbol composition. 


Figure 1 


GENERAL 
QUALIFYING SYMBOL 


7 OUTLINE 
* [  ] *]* 


OUTPUT 
LINES 


* QUALIFYING SYMBOL 
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2. General Qualifyng Symbols 


GENERAL AND APPLICATION INFORMATION 


The preferred direction of signal flow is from left to 
right; inputs are on the left and outputs are on the 
right. Arrows on the signal lines indicate exceptions 
to this convention. 

Adjacent elements in a composite symbol may be 
joined by a common boundry. 

Acommon control block can be used, as shown in 
fig. 2, when a composite symbol contains at least 
one input common to one or more of the elements. 


Figure 2 


COMMON CONTROL 
BLOCK 


i 


LC13340 


General qualifyng symbols feature the logic function of the element as shown in Table 1. 


Table 1 


AND element 
OR element 


EXCLUSIVE OR element 


Logic identify element. If all inputs have the same logic state then the output is at internal logic “1". 
Even element. If an even number of inputs are at internal logic “1" then the output is at internal logic 1”. 


Odd element. If an odd number of inputs are at internal logic “1" then the output is at internal logic "1". 


Buffer element without amplified output. 
Buffer element with amplified output. The triangle points in the direction of signal flow. 


Definition 
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GENERAL AND APPLICATION INFORMATION 


It has hysterisis characteristic. 

a 
“TA rorrevowenemsmiesenen 
Tween 
FSI | Sree sopsigessbecemens 


SRGm Shift Register. | “m” :numer of bits. 


: 


CTRm Binary counter. “m” :number of bits. cycle legth: 2 


RCTRm Ripple carry counter. “m” :number of bits. cycle legth: 2 


When power is switched ON, the element goes to internal logic “1”. 


|= 1 
t, t 
|___}_ Delay element with specified delay times. wate eras! 
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GENERAL AND APPLICATION INFORMATION 


3. Qualifyng Symbols for Inputs and Outputs. or related inputs/outputs, appear inside each ele- 
Symbols considered are used as shown in table 2. ment of an array, they are usually shown only in the 
It should be noted that if the same symbols, general first one. 


Table 2 

Definition 

|] Logic negation at an input. An external logic “O" ("1") produces an internal logic “1" (”0"). 
a Logic negation at an output. An internal logic “O" (”1") produces an external logic “1" ("0"). 


) 1} Polarity indicator at an input. A “L” (Low) level active. 

— Polarity indicator at an output. A “L” level active. 

_———<] Polarity indicator at an input where the signal flow is from right to left. 
Za Polarity indicator at an output where the signal flow is from right to left. 
Indicator for direction of signal flow. 

Bidirection information flow (alternate). 


HI 


| 


| 


Dynamic input 
Positive logic. Negative logic. Polarity indicate. 


The above transitions produce the internal logic active. 


| 


Dynamic input 
Positive logic. Negative logic. 


The above transitions produce the internal logic active. 


| 


Dynamic input 
Polarity indicate. 


—_>> H | 
L 
The above transitions produce the internal logic active. 


—><—_| Non-—logic connection. 
Nn ; 
) 2] Input for analog signals. 


tL 
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GENERAL AND APPLICATION INFORMATION 


4. Symbols Inside the Outline 
Table 3 shows the symbols used within the symbol outline. 


Symbol! Definition 
ae | Delayed output. The output change is delayed until the input that indicated the change returns to its 
initial external state or level. 


ae | fT Schmitt trigger input. 


Open-drain output without internal pulled—up resistor. 


Open-drain output with internal pulled-up resistor. 
Open-source output without internal pulled—down resistor. 
Open-source output with internal pulled—down resistor. 


Three state output. 
ES | Buffered output. 
(The triangle points in the direction of signal flow) 
—_ EN | Enable input. 


Information inputs of disable elements. 
R, 5, 7, C Control inputs of disable elements. 


+ m,—+ Shift input. The direction of shift is to the right or down when the arrow points to the right, or to the left. 
“m” = 1,2,3, ..., however, the number may be omitted when “m” = 1. 


+m—- Counting input. Count-up or count—down are indicated by + and — respectively. 
: The number “m” is the count per command and may be omitted when “m” = 1. 


e 
Bit-grouping symbol. 
m “m” is the highest power of 2 in the group. 


\CT=m Content input. 
The internal logic “1" sets the element to the value ”m”. 


CT=9 |—— Content output. For example, when the input state is “1”, the internal registor sets ”7". 


jaan |i Line—grouping symbol. The inputs enclosed by this symbol from a single logic input. 


Fixed—mode input, Fixed—-state output. This input (output) is parmanenitly at internal logic “1”. 


A logic “1" at the left-hand side produces a logic ”0" at the right-hand side. 


Negated internal connection. A logic “1" at the left-hand side produces a logic ”0" at the right-hand 
side. 


Dynamic internal connection. A transition from internal logic “O" to internal logic ”1" at the left-hand side 
produces a transistory logic “1” at the right-hand side. 


Internal input (virtual). This input is always at internal logic “1" state unless this is overridden or 
modified. 


Internal output (virtual). This effect on the internal input connected to this output must be indicated by 
dependency notation. 
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5. Dependency Notation 

Dependency notation makes IEC Logic Symbols 
compact yet meaningful; the relationship between 
inputs and outputs are illustrated without needing 
to show all the elements and interconnections in- 
volved, as shown in explanation example of fig. 3. 
In dependency notation the terms “affecting” and 
“affected” are used. 

The input (or output) affecting other inputs (or out- 
puts) is labelled with the letter symbol that indicates 
the relationship involved, followed by an appropri- 
ately chosen identifyng number. 

Each input (or output) affected by that affecting 
input (or output) is labelled with the same number. 
If the affected input or output has a label to denote 
its function, this label will have the identifying num- 
ber of the affecting input as a prefix. 


Figure 3 


dependency 

symbol 
affected 
output 


A 


affected 


affecting 


identifying 


number 
LC13350 


affected 
inputs 


GENERAL AND APPLICATION INFORMATION 


If the labels denoting the function of affected inputs 
or outputs are numbers, the identifying number of 
both affecting inputs and affected inputs or outputs 
is replaced by another character (greek letter). 

lf it is the complement of the input’s (or output’s) 
internal logic state that does the affecting, a bar is 
placed over the identifying numbers at the affected 
inputs or outputs. 

If two affecting inputs or outputs have the same 
letter and the same identifying number, they are 
ORed together. 

If an input or output is affected by more than one 
affecting input, each identifying number separated 
by a comma will appear in the label of the affected 
one. The normal reading order of these numbers is 
the same as the sequence of the affecting relation- 
ship. 

Symbol! for dependency notation are shown in table 4. 


dependency 


identifying 
symbol 


number 


affecting 
input 


affecting input 
with —c 
dependency 
symbol 


identifying 4 
number ependency 


LC13360 symbol 


COT Misti tines 
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GENERAL AND APPLICATION INFORMATION 


Table 4 


Type of dependecy| Letter symbol Affecting input at logic “1" | Affecting input at logic ”0" 


high impedance, no change in 
permits action (mode selected) prevents action (mode not selected) 


permits action (address selected) prevents action (address not selected) 
internal logic state; outputs high 
performance “H” level; outputs high 
D 
negate complements state no effect 
(EXCLUSIVE OR) 
reset affected output reacts as it no effect 
would to S = “0", R="1" 


impedance “L” level; other outputs at 
affected output reacts as it no effect 
would to S = “1", R = "0" 


enable permits action prevents action of inputs; open 
internal “O" state 
OR permits action 


A 
C 
EN 
G 
S 


a outpus OFF; V outputs at external 


imposes “1" state 


permits action 


interconnection imposes “1" state 


V 
Z 
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TYPE NUMBER DESCRIPTION 


M 


XX 


XXX XXXXX X14 


R 


as 


GENERAL AND APPLICATION INFORMATION 


NHSF2 line designator 


package code; B = plastic; M = plastic micro-pack (SO) 
F = ceramic pack; C = plastic chip carrier 


device number 


HC = CMOS input switching levels; supply voltage 
range 2 to 6 V; fully buffered 


HCT = TTL input switching levels; supply voltage 
range 4.5 V to 5.5 V, fully buffered 


HCU = CMOS input switching levels; supply voltage 
range 2 to 6 V; unbuffered (single-stage devices) 


74 = temperature range: —40 to +85 °C 
54 = temperature range: —55 to + 125 °C 


M = family identification (high-speed CMOS) 
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RELIABILITY REPORT 


RELIABILITY REPORT 


THE PRODUCT TECHNOLOGY 


The sharp improvement in performance of the 
74HC family, in comparison to the standard 4000B 
family, is mainly due to the 1980’s technological 
progress, and to a systematic layout philosophy, 
high-speed-oriented. 
The fabrication process exploits 
e dieletric isolation: 
for higher density and lower parasitic capaci- 
tances (speed) 


e photolitography scaling down 
e tighter doping process control 
e silicon gate technology 


Even if some of these steps are well known to the 
semiconductor industry, their unique combination 
into an effective and reliable process is the key to 
the 74HC family success. 

These circuits are typically employed in profession- 
al applications where quality and reliability are a 
major feature of the set. 

A ‘‘no compromise’”’ strategy is adopted at each 
stage of production from development to 
preproduction, to full production stage; quality and 
reliability are always priority targets. 


OXIDE METAL GATE 


METAL 


We have envisaged 3 main check points: 
1) Project validation at design stage 

2) Prototypes qualification 

3) Final product qualification 


At design stage CAD tools (for simulation and de- 
sign rules check) and quality council meeting are 
used for continuous monitoring of quality aspects 
of the circuits. 

Qualification of the prototypes is performed by me- 
ans of an agreed and fixed set of tests for reliabili- 
ty and product characterisation. 


The final outputs are 

a) Circuit characterisation manual 

b) Circuit qualification report 

c) Failure analysis reports (when needed) 


See next page for operative data and flow. 


Finally product qualification at production stage is 

obtained with a set of reliability tests mainly based 

upon 

d) Accelerated temperature life test 

e) High temperature storage 

f) Temperature-humidity accelerated conditions 

g) High voltage stresses (inputs-outputs protection, 
latch-up) 


Both circuit and process parameters are monitored. 


OXIDE ISOLATION 


CMOS Si GATE 


$-6908 


$-6907 


POLY S: GATE 
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RELIABILITY REPORT 


PRODUCT QUALIFICATION FLOW CHART 


Specifications 
High Temperature Bias 


High Temperature Storage 


Temperature-Humidity Bias 
& Project 


Pressure Cooker ject 
Validation 


Input/Outputs protections 


Prototypes 
Preparation 


Circuit Preliminary 
Characterization Qualification 


Same test group as per preliminary quailifi- 
cation plus technology parameter drift (thre- 
shold voltages, currents, etc) at extended 
time periods, and group B, C, D tests. 


Production 


Electrical Reliability 
Evaluation Test 
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DOUBLE LAYER GLASS PASSIVATION 


SGS-THOMSON HSCMOS family uses a double 
layer P-VAPOX and Si3Nz, passivation that gives 
improved protection to die encapsulated in plastic 
packages. 


PROCESS DESCRIPTION 


The process consists of a two layer film of P-Vapox 
(phosphorus doped silicon oxide) and Sig3Nq (sili- 
con nitride), obtained by two different masking and 
etching steps to avoid defects caused by lack of 
dielectric integrity. 


The process gives good metal step coverage 
together with PECVD (Plasma Enhanced Chemi- 
cal Vapox Deposition) to avoid cracking near me- 
tal edge and possible hillocks defects. 


The double layer enable us, by means of an ap- 
propriate oversize either at the boundaries of the 
die side or at the bonding pad side, to ensure full 
sealing of the underlying P-Vapox layer. 


This prevents the layer from being exposed to 
moisture coming from the package. Thus the prob- 
ability of metal corrosion on the bonding pad due 
to phosphoric acid is drastically reduced. 


As a result the die is provided with a very good hu- 
midity immunity. 


PROCESS FLOW 


(After metal mask) 


P-VAPOX DEPOSITION WITH 4% 
PHOSPHORUS CONCENTRATION 


P-VAPOX MASK AND 
PLASMA ETCH 


SILICON NITRIDE 
DEPOSITION 


SILICON NITRIDE MASK WITH 
OVERSIZE ON BONDING 
PAD AND DIE BOUNDARIES 


RELIABILITY REPORT 


Figure 1 - Typical microsection of an HSCMOS 
device with nitride passivation. 


Figure 2 - Section along the scribing line of an 
HSCMOS device. 
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Figure 3 - Section along the Pad of an 
HSCMOS device. 
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RELIABILITY AND FAILURE MECHANISMS 
FUNDAMENTALS 


-Through accelerated stresses we ascertain the 
value of the components failure rates, in terms of 
how many devices (in percent) are expected to fail 
every 1000 hours of operation (A or F.R.) 


-Failure rate versus time of activity shows the well- 
known trend. 


-Failure rate 


TIME 
s-6909 


During the first time period the products are affected 

by the so-called "infant mortality" intrinsic to all 

semiconductor technologies. End users are very 

sensitive to this parameter which causes early oper- 
ational failures in their equipment. 


TARGETS 


SGS-THOMSON periodically reviews and publish- 
es lifetime results; at this time a new set of failure 
rate targets are being defined. These targets are 
translated into actual required test hours. 


The goal is a steady shift of the limits. 


Failure rate A 


ee 


TIME 


S- 6510 


TESTS 


With accelerated tests we define the failure rate of 
the products, then, derating the data for different 
conditions, we know the life expectancy under the 
actual operating conditions. 


In its simplest form fhe failure rate (at a given 
temperature) is: 


AR. =_\_ (1) 


N = Number of failures 
Where D = Number of components 
H = Number of testing hours 


If we intend to determine the failure rate at other 
temperatures an acceleration factor must be con- 
sidered. 
Some tests are accelerated by means of increased 
temperature, based on the assumption of the Ar- 
rhenius law: 
FR.=Aeb*N (2) 
A = Constant 
Ea = Activation energy 
K = Boltzman’s constant 
Tj = Junction Absolute temperature 
For two different temp. F.R.(71)=F(11, T2)F.R.(T2) 
baat _ —Ea(i 1 
from (2) it is: F(T1,T2) = EXP] K F ll (3) 
Clearly the choice of an appropriate activation en- 
ergy, Ea is of paramount importance. 
The different mechanisms which could lead to cir- 
cuit failure are characterized by specific activation 


energies whose values are published in the relevant 
literature. 


—Ea { 1 


THUS THE CORRECT PROCEDURE IS 


ACCELERATED TEST 


CALCULATED AT TEST CONDITIONS 
AND WITH A CERTAIN CONFIDENCE 
LEVEL 


FAILURE ANALYSIS 


CALCULATED AT OTHER 
CHOICE OF Ea —————» TEMPERATURES 
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Arrhenius equation (2) describes the rate of many Life-Hours 
processes responsible for degradation and failure 
of electronic components; it follows that if the tran- Time 
sition of an item from an initial stable condition to a 
defined degraded state occurs by a thermally acti- 
vated mechanism, then the time for the transition is 
given by an equation of the form: 10° 


MTBF = B EXP (Ea/Kt) 
MTBF = Mean time between failure 
B = Temperature-independent constant 


MTBF can be defined as the time to suffer a device 
degradation. The dramatic effect of the choice of the 
Ea value can be seen by plotting equation (2). 

The acceleration effect of a 125°C device junction  ——— 
test with respect to 70°C actual device junction 
operation is equal to a factor of 100 for Ea = 1eV 
and respectively 4 for Ea = 0.3eV. 


Some words of caution are needed about published ‘a? 
values of Ea: —— 


A)They are often related to high temperature test 


where a single Ea (with high value) mechanism 
has become significant. kf A 


——— ot 


B)They are specifically related to the devices pro- 
duced by that supplier (and to its technology) and 
in that period of time. 


C)They could be modified by the mutual action of 
other stresses (voltage, mechanical) 


D)Field device-application conditions should be 
considered. 10 


Main Failure modes and relevant activation energies 


Failure Mode Meee Accelerating 


SURFACE CHARGE 1.0- 1.05 HIGH TEMPERATURE BIAS 
IONIC CONTAMINATION HIGH TEMPERATURE BIAS 
DIELECTRIC DEFECTS HIGH TEMPERATURE BIAS 
ELECTROMIGRATION HIGH TEMPERATURE BIAS 
INTERMETALLIC GROWTH HIGH TEMPERATURE BIAS, STORAGE 
METAL CORROSION HIGH HUMIDITY BIAS 
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RELIABILITY REPORT 


WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART 


K 


ey: 
C) 100% operation or screening 


@ 100% operation with SPC 
pe | In-process control (monitor) 


4 |_| QA Gate inspection (sample acceptance) 


Material inspection 
Starting materials are inspected following written 
specifications and records are maintained for traceability. 
Certified suppliers supply STS materials. 


Wafer fabrication 
Masking, etching, diffusion and metallization processes 
produce finished dice in wafer form. 
Critical parameters are under SPC. 


In-process control 
Wafers and process environment are inspected 
at the main process steps. 


Electrical parameter testing 
Test patterns or wafers are tested 
following statistical rules. 


Electrical wafer sort (probing) 
Each die is electrically tested and identified 
when it doesn’t meet the electrical requirements. 


Finished wafer inspection 
Active surface and back finish are inspected on each 
diffusion lot before release for die fab and assembly. 


v 
Assembly 
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RELIABILITY REPORT 


In-process control during wafer fabrication 
The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 


PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS 


OXIDATION — Visual 
— Thickness 
— Refractive Index 


— CV plot (stability of ionic concentration and contamination control) 


DEPOSITION: Nitride, Poly Si — Visual 
— Thickness 
— Refractive index 


— Doping content 


PHOTOLITHOGRAPHY — Mask and wafer cleanliness 
— Alignment and focusing accuracy 


— Critical dimensions 
ETCHING 


— Quality of etching and wafer cleanliness 
— Critical dimensions 


— Sheet resistance (dose and implant uniformity) 


i) 
=e 
> 

Bee 


DOPING BY IMPLANT 
S, 


’ 


DOPING BY DIFFUSION 
(POCI,, As) 


— Sheet resistance 
— Thickness 
— CV plot (stability of ionic concentration and contamination control) 


EPITAXIAL GROWTH — Thickness 
— Resistivity 


— Crystal quality (stacking faults, bumps and others) 


METALLIZATION - ae cleanliness 

— Visua 

— SEM (step coverage and film quality) 
— Thickness 


— CV plot (stability of ionic concentration and contamination control) 


INTERMEDIATE AND FINAL 
PASSIVATION 


— Thickness 

— Doping content 

— Passivation integrity (density of pinholes and cracks) 
— Visual 


BACK FINISHING — Wafer thickness 
— Back metal thickness 


— Metal adherence 


ELECTRICAL 
CHARACTERIZATION 


WAFER INSPECTION 


ALL DEPOSITIONS AND 
PHOTOLITHOGRAPHY 


— Main parameters for active and parasitic structures (e. g. threshold 
voltage, saturation current, hFE, resistances, capacitances ...) 


— Visual (microscope and/or laser surface inspection system) 


— Surface Scan (to detect and to measure foreign particles) 
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ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART 


K 


ey: 
C) 100% operation or screening 


@ 100% operation with sPc 


ney In-process contro! (monitor) 


gz QA Gate inspection (sample acceptance) 


Hermetic 
package 


Material Inspection 
Starting materials are inspected 
following written specifications and 
records are maintained for 
traceability. Certified suppliers 
supply STS materials. 


Die separation 
Wafers are separated into individual 
dice and electrical rejects are 
removed. 


Visual screening* 
Dice are inspected and selected at 
high magnification. 


Quality Inspection 
Each die lot is accepted before 
assembly (visual inspection of 
active surface). 


Die attach 
Wire bond 


Precap visual* 
Assembled but unsealed units are 
individually inspected at low and 
high power magnifications. 


Quality Inspection 
Each lot is accepted before 
Sealing to verify compliance to 
precap inspection specifications. 


Sealing 
Vacuum prebake and high 
temperature final seal. 


* Omitted when the intrinsic quality meets the specified quality level 


Moulded 
package 


Final bake 
Raw line Inspection 


Moulding and 
stabilization bake 
Sealing atmosphere 
control 
Seal and lid torque 
control 
Trim & Form and Lead 
finish 
Internal water-vapor 
content control 


Marking and Electrical 
Testing 


Group A Inspection 
(Finished products) 


FAA croup B, C and D tests** 4 
Packing 


Packing and 
documentation 
Inspection 


Shipping Shipping 


** For non military products, these relrability tests can be performed after step 23 on 100% electrically tested samples (when requested) 
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In-process control during assembly process 


The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 


PROCESS 
STEPS TESTS DESCRIPTION 


11 DIE ATTACH —Integrated Circuits 
MIL-STD-883 Method 2010 cond B (internal visual) and 
Method 2019 (die shear strength); CECC 90000 
12 WIRE BOND — Integrated Circuits 
MIL-STD-883 Method 2010 cond. B (internal visual) and 
1 
1 


Method 2011 cond. D (bond strength); CECC 9000 


QUALITY INSPECTION | — Integrated Circuits 
MIL-STD-883 Methods 2010 cond. B (internal visual); CECC 90000 


MOULDING AND — Visual and temperature process control 
STABILIZATION BAKE 


Moisture content: 
< 200 ppm for Ceramic packages 


18 SEAL CONTROL Fine Leak 
— Integrated Circuits 
MIL-STD-883 Method 1014 cond. A1 . 
Helium leak detector after pressurization in He for: 
2h at 5.1 atm Limit: 5 x 10° cc/s for ICV < 0.05 cc 
4h at 5.1 atm Limit: 5 x 10° ce/s for ICV = 0.05 < 0.5 cc 
2h at 3.0 atm Limit: 1 x 10°’cc/s for ICV = 0.5 < 1cc 
5h at 3.0 atm Limit: 5 x 10° cc/s for ICV = 1 < 10cc 
ICV = Internal Cavity Volume 
Gross Leak 
— Integrated Circuits 
MIL-STD-883 Method 1014 cond. Ci (fluorocarbon gross leak) 
5 Torr vacuum for 30 minutes minimum followed by 
pressurization of the devices immersed in mineral oil and 
subsequent immersion in another mineral oil at Ta = 125°C 


4 
6 
7 


1 
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In-process control during assembly process (cont'd) 


PROCESS 
STEPS TESTS DESCRIPTION 
18 LID TORQUE Ceramic packages only 
(cont.d) | CONTROL MIL-STD-883 Method 2024 
(e.g. > 60 Kg x cm for seal area values between 1.41 and 1.73 cm?) 
19 TRIM & FORM — Dimensions, thickness and contamination control 


NO 


21 


a4 


NO 
on 


NO © 
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AND LEAD FINISH — Solderability control: 
Aging as per page 51 
215 +5°C for 3 +0.5 sec. (SMD only) 
230 +5°C for 2 +0.5 sec. 


245 +5°C for 5 +0.5 sec. 


INTERNAL WATER Dew Point method MIL-STD-883 Method 1018 procedure 3 
VAPOR CONTENT 5000 ppm max (dew point temperature less than - 15°C) 
CONTROL Ceramic packages only 


FINAL BAKE For SMD only (according to internal specifications) 


RAW LINE External Visual 
INSPECTION — Integrated Circuits 
MIL-STD-883 Metnod 2009; CECC 90000 


Note: at this step some reliability tests (pressure pot, 
temperature cycling, life test etc.) are performed as a monitor, 
generally on a weekly basis, to have fast feedback on process 
behaviour (Peal Time Control Tests) 


GROUP A See page 87 
INSPECTION 


GROUPS B, C AND 
D TESTS 


Performed on the product family representative types (by 
rotation); the results are extended to all the other devices of the 
same family according to the structure similarity concept 


PACKING AND 
DOCUMENTATION 
INSPECTION 


Inspection for: 
— right quantity 

— right type 

— right boxing 

— right labelling 

— right documentation 
— various 
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GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE 


ICs and Discrete devices 


SUBGROUP PARAMETERS MINIMUM | ACCEPTANCE 
SAMPLE SIZE NUMBER 
Visual and mechanical inspection 315 = 


A2+A3+A4 Cumulative electrical and inoperative mechanical failures 


Notes 
- This product acceptance ts valid for standard production, for agreed customer programs other sampling plans can be applied 
- Specified temperature ranges according to SGS-THOMSON databooks 
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GROUPS B, C AND D TESTS 


Integrated circuits - Groups B, C and'D tests 


Every week or every three months on raw line and/or finished products 


TEST SGS-THOMSON PACKAGE 
PROCEDURE TEST CONDITIONS 


CECC 90000 
ae 
fs) anal SIZE 
> | AUnBEe (o 
> | NUMBER (C) 


METHOD 


© 
co 
bad 
Ra 
~~ © 
a= 
stiy 
== 


Ky Physical dimension 2016 Data Sheet Drawing 


Resistance to 2015 | 4.4 1 minute immersion in solvent 
solvents solution followed by 10 strokes with 
a hard brush as per MIL-STD method 
ie procedure shall be repeated 
times) 


3 Solderability 2003 | 4.6.10) 215+5°C 3+0.5sec. 22 
Cond 1] 235+5°C 2 +0.5sec. X ; 
245 +5°C 5+0.5sec. X X 


ing Li 1005 | 48 1000 h according to detail spec X x | 45 3 

Intermittent Life Test = ie 5000 Cycles = 1), 
(for Power devices) 
end point electrical as per device spec. X X 
parameters 
Temperature cycling 6.8 | 10 cycles Ta = -65°C to + 150°C X 22 
Constant acceleration 4.6.7 | 30000 g X 
Seal - fine 6.9 | see page 85 a ie 

- xX _ 
Pressure pot Ta = 121°C, 2 atm, 240 h min. X | 22 
end point electrical as per device spec. X 
parameters 
HAST (Highly 6.3 | 130°C/85%RH with bias t=150h x | 22 
teat tress Cond2| according to detail specification 
end point electrical as per device spec. X 
parameters 

Notes 


1) Sample can be increased according to LTPD table, till c=2 

2) Aging of 8h in steam vapor or 16h at 155°C Soldering temperature of 215°C for SMD only 

3) Ta such to have Tj=T) max 

4) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more 


ky7 3&5; THOMSON 


Integrated circuits - Groups B, C and D tests 


Every six months on raw line and/or finished products 


SUBGROUP 


—_ 


Notes: 


TEST 
PROCEDURE 


Lead integrity 


Seal - fine 
- gross 


Thermal shock 
Temperature cycling 
Moisture resistance 


Seal - fine 
- gross 


Visual examination 
end point electncal 
parameters 

Mechanical shock 


Vibration, variable 
frequency 


Constant accelerations 


Seal - fine 
- gross 


Visual examination 
end point electrical 
parameters 

Salt atmosphere 


Seal - fine 
- QrOss 


Visual examination 
Humidity test 


end point electncal 
parameters 


Internal water-vapor 
content 


Lid Torque 


1) Sample can be increased according to LTPD table, till c=2 


2) Not for SMD 
3) Leadless chip carrier only 


4) For plastic packages Ta= -65/-40°C according to device type 


IL-STD-883 © 


M 
METHOD 


4, 


4 
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SGS-THOMSON 
TEST CONDITIONS 


12 (2)| Lead Fatigue Cond B2 


- wire leads a force of of 0.229 +0.014 Kg 
for three 90 +5° arcs on each lead 
bending cycle 2 to 5 sec 

- dual-in-line and power moulded packages 
the leads shall be bent 3 times 
simultaneously for at least 15° permanent 
bend, returning then to the original position 


Solder padadhesion Cond D 
a force of 0299 Kg min to each solder 
pad for 30secminimum 


see page 85 


Cond B, 15 shocks, Ta = -55 to + 125°C 
Cond. C, 100 cycles Ta = - 65 to + 150°C 


Lead bend conditioning 
followed by 10 cycles of 24h; Ta = 25°C to 65°C 
RH = 80% to 100%, one 3h cycle at Ta = -10°C 


see page 85 
without appraisal of marking 


as per device spec. 


Cond B, 1500g, 05 msec, 5 blows in each of 
the 6 onentations, not operating 


Cond A; 20g, 3 onentations; f = 20 to 2000 cps; 
four 4 minutes cycles, 48 minutes total, 
not operating 


Cond E, 30000 g, Y1 onentation only 
see page 85 


as per device spec 


Cond A. 10 to 50 gr of NaCl per m? 
for 24 hat Ta= 35°C min 


see page 85 


85°C/85% RH with biast = 1000h 
according to detail specification 


as per device spec 


5) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more 
6) Test three devices If one fails, test two additional devices with no failure 
7) Applied only to packages which use glass-frit seal to lead the frame lead or package body (1 e wherever frit seal establishes hermeticity or package integrity) 


STA SGS-THOMSON 
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NUMBER (C) 


MINIMUM 
SAMPLE SIZE 
ACCEPTANCE 
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RELIABILITY REPORT 
HSCMOS - RESULT SUMMARY 

Test Condition 1993 | 1992 | 1993 1992 1993 

SS REJ| SS REJ| SS REJ| SS REJ| SS REJ| SS REJ 
HIGH TEMPERATURE 1000 hrs |2862 0 isbaiee! li Gul ba Bi lies 
BIAS 
TEMPERATURE 1000 hrs (2592 oO |2862 0 1332 0 11440 0 
HUMIDITY BIAS 
420 0 1330 0 


THERMAL CYCLES 1000 cyc 1830 0 780 O | 870 


0 
0 


1650 0 


FAILURE RATE EVALUATION 


Package Deviation x hours 
at 125°C 


( 


“Lambda (X) = % of failures on 1000 hours of operation 
** FIT = Failure in Time. Number of failure on 10° Hours of operation 
The activation energy, from analisys, was choosen 0.7 eV based on our tests results: the failure rate at lower operating temperature can be 


estrapolated by the Arrhenius plot. 


Failure rate at 60% confidence level 


Lambda (x)* Fit ** 


The actual junction temperature should be used; it can be computed using the relationship 


Tj = TA = (P x 8JA) 


Where Tj = Junction temperature 
' TA = Ambient temperature 
6JA = Junction to ambient thermal resistance (typically 100 °C/watt for a 16 pin DIP) 
P = Power actual consumption 


ky7 SGS;THOMSON 
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ELECTROSTATIC DISCHARGE PROTECTION 


Electronic components have to be protected from 
the hazard of static electricity, from the manufac- 
turing stage down to where they are utilized. 
MOS devices are typically voltage and electrical 
field sensitive; the thin oxide layers can be des- 
troyed by an electric field. 


OXIDE LAYER 
oe 


SOURCE 


This happens mostly because a charged conduc- 
tor, typically a person, is rapidly discharged through 
the device. 

There will be no net charge on any portion of the 
MOS structure; when the induced high field ex- 
ceeds the breakdown voltage of the MOS capaci- 
tor structure we may have a self-healing 
breakdown, degradation or catastrophic failure. 
The failure hazard is not limited to the gate region 
but it could occur wherever two conductive areas 
are separated by a thin insulator. 

We have envisaged two sets of precautions: input 
protection networks and static discharge control 
(handling). 


INPUT PROTECTION 


The HSCMOS, in addition to improve performance 
and power consumption, also features improved 
input protection. This has been achieved by em- 
ploying poly-silicon as a resistor structure at all 
inputs. 

The resistor slows down the fast input transients 
generated by electrostatic discharges and dissi- 
pates some of the associated energy. Although 
these input resistors, in conjunction with the input 
diode, give improved levels of protection, it is still 
advisable to follow the usual CMOS has handling 
precautions. 


Diffused 
resistor 


The protection capability has been verified with the 
following discharge set. 


RELIABILITY REPORT 


Measurement with the MIL 883D-3015 


R1 = 10MQ 


HIGH 
SUPPLY 
VOLTAGE 


The testing results are reported below 


|__| MIL-STD-883D (C = 100pF R = 1.5 KQ) 


INPUT + >2KV 
>2KV 
>2 KV 
>2 KV 


INPUT — 
OUTPUT + 
OUTPUT — 


HANDLING 


SGS-THOMSON has chosen a no-compromise 
strategy in the MOS ESD protection. From the 
wafer level to the shipping of finished units, each 
work station and processing of the party is guaran- 
teed. This is achieved through total adoption of 
shielding and grownding media. Our final shipping 
is performed in antistatic tubes bags or boxes. The 
suppliers greatest efforts. are in vain if the end user 
does not provide the same level of protection and 
care in application. 
Here are the basic static control protection rules: 
A - handle all components in a static-safe work 
area. 
B - transport all components in static shielding con- 
tainers. 


To comply with the rules the following procedures 
must be set up. 

1 - Static control wrist strap (from a qualified 
source) used and connected properly. 

2 - Each table top must be protected with a con- 
ductive mat, properly grounded. 

3 - Extensive use of conductive floor mats. 

4 - Static contro! shoe straps, wearing typically 
insulating footwear, such as with crepe or thick 
rubber soles. 

5 - lonized air blowers are a necessary part of the 
protective system, to neutralize static charges 
on conductive items. 

6 - Use only the grounded tip variety of solder- 
ing iron. 

7 - Single components, tubes, printed circuit 
cards should always be contained in static 
shielding bags; keep our parts in the original 
bags up to the very last moment on the 
production line. 

8 - If bigger containers (tote box) are used for in- 
plant transport of devices or PC boards they 
must be electrically conductive, like the car- 
bon loaded ones. 


MSON 


ky. sede desea 


91 


RELIABILITY REPORT 


Hanglind (Continued) 


9 - All tools, persons, testing machines, which be applied before and removed after input sig- 
could contact device leads must be conduc- nals; insertion and removal from sockets 
tive and grounded. should be done with no power applied. 

10 - Avoid using high dielectric materials (like poly- 12 - Filtration, noise suppression, slow voltage sur- 
styrene) for sub-assembly construction, stor- ges should be guaranteed on the supply lines. 
ing and transportation. 13 - Any open (floating) input pin is a potential haz- 

11 - Follow a proper power supply sequence in ard to your circuit: ground or short them to 
testing and application. Supply voltage should Vpp whenever possible. 

AY, earners 
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DATASHEETS 


{, SGS-THOMSON = =—S—SsCMSAHCO0 
s/f MICROELECTRONICS M74HCOO 


QUAD 2-INPUT NAND GATE 


» HIGH SPEED 
tpp = 6ns(TYP.) AT Voc =5 V 
x LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25°C 
ms HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 
a OUTPUTS DRIVE CAPABILITY 


B1R 


10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
n BALANCED PROPAGATION DELAYS 

tPLH = tPHL vn“ oF 
e WIDE OPERATING VOLTAGE RANGE one 

Vcc (OPR) =2VTO6V 
e PIN AND FUNCTION COMPATIBLE MiR CiR 

WITH 54/74LS00 (Micro Package) (Chip Carrier) 
SYMMETRICAL OUTPUT IMPEDANCE ORDER CODES : 

Hou! = lot = 4 mA (MIN.) M54HCOOFIR M74HCOOM1R 


M74HCOOB1R M74HCOOCI1R 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HCO0 is a high speed CMOS QUAD 2- 
INPUT NAND GATE fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. The internal circuit is compo- 
sed of 3 stages including buffer output, which ena- 
bles high noise immunity and stable output. All 
inputs are equipped with protection circuits against 
Static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vee = 
A 
OUTPUT 


NC = 
No Internal 
Connection 


December 1992 1/4 
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M54/M74HCOO 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
1, 4,9, 12 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


LC10960 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ae | nit_ | 


T.__ | Lead Temperature (10 sec °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 TI SGS-THOMSON 
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M54/M74HCOO 


RECOMMENDED OPERATING CONDITIONS 


Symbol | Parameter | Value | Unit 
| Vcc | Supply Voltage - 2 


Vi Input Voltage 0 to Vcc 
| Vo __| Qutput Voltage 


Top Operating Temperature: M54HC Series -55 to +125 — 
M74HC Series a to +85 rc 
Input Rise and Fall Time | Oto 1000— atet—=* 


Veco = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


| Test Conditions _| Conditions Value 
54HC and 74HC ° 74HC 54HC 
in. | Typ. | Max. Min. | Mx. | Bin. | Max. | 
Vin 


High Level nput | 2.0 ris] | [isl [is] 

60 | P42 || [a2] [aap 

Low Level Mpa C [fest fest fos, 
Voltage {Fass [ass ¥ 

High Love wa i ta 

Output Voltage ewoown aa Tas aa {Pea 
reo [se] [se} | ¥ 


4. ss aS | ui ee 
jlo=-5.2mA| 5.68 | 5.8 | | 5.63) | 5.60] 
Poo for [os 


Low Level Seon Poe 


Voltage ae es ues) 00 0 | Af ot 
6.0] 0 Fea for | Pon [Pos 
Vi loz 4.0mA} | 0.47 oz). 09a) 04g 
6.01 flo=s2mal__| 0.18 | 0.26 0:40 | 


< < < 
| oe gl 


Input Leakage 6.0 Vi = Voc or GND +0.1 LA 
Current : 
loc Quiescent Supply | 6.0 | Vi = Vcc or GND 10 20 uA 
Current 


fy, SGS-THOMSON 
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M54/M74HCO00 


AC ELECTRICAL CHARACTERISTICS cain = 50 pF, Input t, = tr = 6 ns) 


| Test Conditions _| Conditions Value 
Symbol Parameter : Ta = 25 as ® -40 to 85 2C -55-to 125 °C 
Vv) 54HC and 74HC 74HC 54HC 


Output Transition 
Time 


Propagation 
Delay Time 


6.0 
—s_ pabaga ree 


feaill =e 
Capacitance 

) Cpp ts defined as the value of the IC’s internal equivalent eapacitance which Is calculated from the operating current consumption without load. 
ee to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc ° fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


S - 10204 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


“ f SGS-THOMS 
“2 28086©6©6ClUtC~C~ti‘s—CS~™S »/E SRaen Romie 


fg, SGS-THOMSON 
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a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 

a» LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25°C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUTS DRIVE CAPABILITY 
10 LSTTL LOADS 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS00 

a SYMMETRICAL OUTPUT IMPEDANCE 
|lou| = lot = 4 mA (MIN.) 


DESCRIPTION 


The M54/74HCTOO is a high speed CMOS QUAD 
2-INPUT NAND GATE fabricated in silicon gate 
C°MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. The internal circuit is compo- 
sed of 3 stages including buffer output, which ena- 
bles high noise immunity and stable output. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HC devices are designed to 
directly interface HSC°MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Voc oa) 
J 
k 
| 1 OUTPUT 
= 
j 
' 


February 1993 


M54HCTOO 
M74HCTOO 


QUAD 2-INPUT NAND GATE 


FIR 


(Plastic Package) (Ceramic Package) 


OA 


MiR C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCTOOF1R M74HCTOOM1R 
M74HCTOOB1IR M74HCTOOCIR 


NC = 
No Internal 
Connection 


PIN CONNECTIONS (top view) 


1/4 
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M54/M74HCTOO 


TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,4,9,12 | 1Ato 4A 


Positive Supply Voltage 


LOGIC DIAGRAM 


LC10960 


A Y 


LC11250 


ABSOLUTE MAXIMUM RATINGS 


TL 


| lo | DC Output Source Sink Current Per Output Pin mA 
DC Voc or Ground Current 


DC Output Diode Current mA 
| Pp | Power Dissipation 500 (*) 


Storage Temperature -65 to +150 
| T__| Lead Temperature (10 sec °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 Gy, SGS-THOMSON 
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M54/M74HCT00 


RECOMMENDED OPERATING CONDITIONS 


eee ee eee 

Input Voltage 

Output Voltage 
+ fomemereeer | at 8 
M74HC Series -40 to +85 °C 

Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 


DC SPECIFICATIONS 
Value 


Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


High Level lo=-20 pA | 4.4 4.5 4.4 4.4 
Output Voltage 

* pee [ofa] ee * 
Low Level Output lo= 20 pA 0.1 0.1 0.1 
Voltage 

cd Od A dO a 
Input Leakage 55 Vi = Vcc or GND +0.1 =a = yA 
Current 
Quiescent Supply | 5.5 | Vi = Vcc or GND 10 20 Led 
Current 


Additional worst 5.5 | Per Input pin 
case supply V; = 0.5V or 
current Vi =2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


ky7 SGS-THOMSON ee ee 
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M54/M74HCT0O 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tj = 6 ns) 


Test Conditions Value 
Symbol Parameter -40 to 85 °C |-55 to 125 °C 


tTLH Output Transition 
tTHL Time 


74HC 


tPLH Propagation 
tPHL Delay Time 
Input Capacitance 


. . . 


Power Dissipation 
Capacitance 


(*) Crp 1s defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + lcc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


in 


LC11240 


TEST CIRCUIT Icc (Opr.) 


S - 10204 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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(7 SGS-THOMSON M54HCO02 
Sf | MICROELECTRONICS M74HCO2 


QUAD 2-INPUT NOR GATE 


. me HIGH SPEED 


tpp = 6 ns (IYP.) AT Vag = 5 V 
a LOW POWER DISSIPATION Pe 
icc = 1 WA (MAX.) AT Ta = 25 “C hie a bi | 


a HIGH NOISE IMMUNITY ' 
Vin = Vii = 28 % Voc (MIN.) y 
su OUTPUT DRIVE CAPABILITY BiR FIR 
10 LSTTL LOADS (Plastic Package) (Cera oankage) 


a» SYMMETRICAL OUTPUT IMPEDANCE 


[oH | = lot = 4 mA (MIN.) ys 

» BALANCED PROPAGATION DELAYS ae ey | 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE C1R 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 

a PIN AND FUNCTION COMPATIBLE ORDER CODES : 
WITH 54/74LS02 M54HCO2F1R M74HCO2M1R 


M74HC02B1R M74HC02C1R 


DESCRIPTION 


The M54/74HC02 is a high speed CMOS QUAD 2- 
INPUT NOR GATE fabricated in silicon gate C 2MOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


PIN CONNECTIONS (top view) 


INPUT AND.OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


December 1992 1/4 
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M54/M74HCO02 


TRUTH TABLE IEC LOGIC SYMBOL 


NAME AND FUNCTION 


| PINNo | SYMBOL 
2, 5, 8, 11 1A to 4A Data [now 
Vata Inputs 


iY to 4 
Ground (OV 
| Veco | Positive Supply Voltage 


Voc 


LC10980 


S - 10190 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate | Uit_ 


| Po | PowerDissipation 500 (") 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCO02 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter Value | Unit 


Supply Voltage 2to6 


“0 
= 


V 
Output Voltage 0 to Vcc 
T 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time Vec=2V 0 to 1000 


Veco = 4.5 V 0 to 500 


0 to 400 


DC SPECIFICATIONS 


Test | TestConditions _| Value 
Symbol Parameter i oe : is ie 


High Level Input 
Voltage 


Low Level Input 
“Voltage 


High Level 
Output Voltage 


ao psa [eo [ , . 

Vi lionaomal ate [a.si[ |41o| [ato] | 

Hlo=-5.2mA] 568 | 58 | | 563| | 5.60| | 
Ee oe a 


Low Level Output 
Voltage 


nm 
ro) 


| 99 Oi On 
= 52 mal _[ 0.18 | 0.26 | ro26 | |os3 || 0.0 | 0.40 


Sl hed AE Ha 
oun 


= lad add MLE OO Ba a 
Current 


G7 SGS-THOMSON ps eect pe 
S| | corel bein 
105 


. M54/M74HC02 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = t = 6 ns) 


| Test Conditions _ Conditions Value 
Symbol Parameter “| mre = i -40 to 85 °C |-55 to 125 °C 
2.0 | [| 30 | 


Output Transition zs 
Time 


* Propagation 
Delay Time 


6.0 | 
ot, | mu eaeaeraree | __ 


ne a 
pF 
Capacitance 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
‘Refer to Test ay. Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc: fin + Iec/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUN 


$-10191 


TEST CIRCUIT Icc (Opr.) 


S-10192 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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{a SGS-THOMSON = M54 TO2 
Y/ | MICROELECTRONICS M74HCTO2 


QUAD 2-INPUT NOR GATE 


a HIGH SPEED 
tpp = 11 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 
» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
ms OUTPUT DRIVE CAPABILITY F1R 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
= SYMMETRICAL OUTPUT IMPEDANCE 
lon | = lo. = 4 mA (MIN. 


| Tor | ) 
» BALANCED PROPAGATION DELAYS Sng 


tPLH = tPHL 
a PIN AND FUNCTION COMPATIBLE MiR C1R 
WITH 54/74LS02 (Micro Package) (Chip Carrier) 
ORDER CODES : 
DESCRIPTION: M54HCTO2F1R M74HCTO2M1R 


M74HCT02B1R M74HCT02C1R 


The M54/74HCT02 is a high speed CMOS QUAD 
2-INPUT NOR GATE fabricated in silicon gate 
C?MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low PIN CONNECTIONS (top view) 
power consumption. The internal circuit is compo- 
sed of 3 stages including buffer output, which gives 
high noise immunity and stable output. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HCT devices are designed to 
directly interface HSC°MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Interna! 
Connection 


February 1993 1/4 
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M54/M74HCT02 


TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
2, 5, 8, 11 


LC10980 


LOGIC DIAGRAM 


oe 
B 
LC11260 


ABSOLUTE MAXIMUM RATINGS 


Value 


Storage Temperature -65 to +150 
Lead Temperature (10 sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(") 500 mW: = 65 °C derate to 300 mW by 10mMW/C: 65 °C to 85 °C 


m 
m 
m 
m 
mM 


A 
A 
A 
A 
W 
°C 
°C 
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M54/M74HCT02 


RECOMMENDED OPERATING CONDITIONS 


eae a ae eee 
[Voc [SuppyVoltage —(i‘“‘*s*S*s~srYSC“‘CSWNC#C(‘ SOS CU] UC 
|v _|inputvoltage —“‘“CSC(*dNSCOCCOC*C#C#COONGGFFC—C~sT:=C‘“CSCdCS 
| Vo __ | Output Voltage 
Bh lene a a 
M74HC Series -40 to +85 °C 
Input Rise and Fall Time (Vcc = 4.5 to 5.5V) | ss otos00—(iéssti‘iLtéséisCd 


DC SPECIFICATIONS 


Test | Test Conditions _| ee ee 
Symbol Parameter i Ta= 25 2c -40 to 85 Bs -55 to 125 °C 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
Vin High Level Input 4.5 2.0 2.0 2.0 
Voltage i 


Low Level Input 
Voltage 
Vou High Level lo=-20 WA Raa 4 4. ee 4.4 4.4 
Output Voltage 45 a 
[Efe se|pf* 
je i i Gal Lal 
4.5 Vn 
ve [som tpt 
Input Leakage 55 Vi = Vec or GND +0.1 +4 +4 uA 
Current 
Quiescent Supply | 5.5 | Vi = Vcc or GND 10 20 LA 
Current 


alll 8 rTP Tr 


Low Level Output 
Voltage 


Vo 


case supply V| = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Voc or GND 
lo= 0 


Gy Scs-‘THoMson 8 
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M54/M74HCT02 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Value 
Symbol Parameter Ta = 25°C -40 to 85 °C 
54HC and 74HC 74HC 


tTLH Output Transition | 4.5 
tTHL Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Voc * fin + Ioc/4 (per Gate) 


e 


tPLH Propagation 4.5 
teHL Delay Time 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


LC11280 


TEST CIRCUIT Icc (Opr.) 


S-10192 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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ka, SGS-THOMSON 
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M54HCO3 
M74HCO03 


QUAD 2-INPUT OPEN DRAIN NAND GATE 


a HIGH SPEED 
tpz=5 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 WA (MAX:) AT Ta = 25°C 

a HIGH NOISE-IMMUNITY 
VniH = VNit = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS03 


DESCRIPTION. 


The M54/74HCO3 is a high speed CMOS QUAD 2- 
INPUT OPEN DRAIN NAND GATE fabricated in si- 
licon gate C°-MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. This device can, with an external 
pull-up resistor, be used in wired AND configuration. 
This device can be also used as a led driver and in 
any other application requiring a current sink. All in- 
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


QUTPUT 


January. 1993~ 


(Plastic Package) (Ceramic Package) 


nd 


M1R C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCO3FiR M74HCO3M1R 
M74HCO3B1R M74HCO3C1R 


PIN CONNECTIONS (top view) 


NC-= 
No Internal 
Connection 


‘M54/M74HCO03 


TRUTH TABLE 


Z = HIGH IMPEDANCE 


~PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
7 
14 | Voc __| Positive Supply Voltage _| 


Voc 


CIRCUIT DIAGRAM 


OUTPUT 
PROTECTION 
DIODE 


1,4,9,12 


251013 p> 
2,5,10,13 
B 


$-7242 


ABSOLUTE MAXIMUM RATINGS 


Voc Supply Voltage 
Vi DC Input Voltage 


DC Output Voltage 


Parameter 


lox DC Output Diode Current 


Power Dissipation 


Storage Temperature 


Th Lead Temperature (10 sec) 


DC Vcc or Ground Current 


DC Input Diode Current 
| lo _| DC Output Sink Current Per Output Pin 


IEC LOGIC SYMBOL 


LC 11000 


VCC = Pin 14 
GND = Pin 7 
open-drain outputs 


| Value | Unit 
-0.5 to Voc + 0.5 V 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCO3 


‘RECOMMENDED OPERATING CONDITIONS 


Parameter | Value | Unit 
Supply Voltage Ee | 
Input Voltage toe 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to ae 
Input Rise and Fall Time I Vog =2V_ | =2V | Oto1000— eis to 1000 
Vec = 4.5 V 0 to 500 


0 to 400 


DC SPECIFICATIONS 


Test | Test Conditions _| Value 
Symbol| Parameter | Ta = 25°C. eee °c 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
iW High Level Input 2 esse ee or ee 
Voltage 4.5 | es ee a Se ee 
| 6.0 | re a a ee ee 


Low Level Input 
Voltage 


IH 
Vit ae es eal ee Eee ee 
ae ee a es 


7 fies same te [foofor|  [or|[o1| 
Voltage lo=20uAf | oo|o1||o1| [ot 

co 

oe 


ee Te ee ee ee 
fact ett — fet — fe 
Ho=5.2mA| _—| 0.18 | 0.26, | 0.33 | | 0.40 | 


Input Leakage p80... Fe Vesor evo or GND +0.1 pA 
Current 

Output Leakage bata or Vit +0.5 +5 +10 
Current ne Vcc or GND 

Quiescent Supply Vi = Voc or GND 10 20 uA 
Current 
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M54/M74HCO3 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter Vee TA 4 25 “6 -40 to 85 °C =55 to 125°C 
54HC and 74HC' 74HC : 
(V) 


tTLH Output Transition 


0 
tTHL Time 


tpz Propagation 
Delay Time Ri = 1KQ 


Input Capacitance =} 
Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/4 (per Gate) 


tPLz Propagation 
Delay Time RL = 1 KQ 
IN 


TYPICAL APPLICATIONS 


Wired AND LED Driver with Blanking 


+ Vcc 


LED ENABLE 


Typical values 
Vec = 5V 

Vp =2V 

Vos = 0.4V 

Rp = 120+ 270Q 


W=Y1 Y2.. Yn =A1B1 A2B2... AnBn = A1B1 + A2B2 +. +AnBn 
IDp=10220mA 


(*) 260 Q with Ip = 10 mA- 
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ky 


a HIGH SPEED 
tpp = 6 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25 °C 

ma HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS04 


DESCRIPTION 


The M54/74HC04 is a high speed CMOS HEX IN- 
VERTER fabricated in silicon gate C7MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which enables high noise immu- 
nity and stable output. All inputs are equipped with 
circuits against static discharge and transient ex- 
cess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| 
! 
k 

| , OUTPUT 
J 
I 
I 


Vec 


3 


SCOS650 


December 1992 


M54HC04 
M74HC04 


HEX INVERTER 


F1R 
(Ceramic Package) 


nd 


(Plastic Package) 


A 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCO4F1R M74HCO4M1R 
M74HC04B1R M74HCO04C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC04 


TRUTH TABLE : IEC LOGIC SYMBOL 


LC11030 


Positive Supply Voltage 


LOGIC DIAGRAM (Per Gate) 


ABSOLUTE MAXIMUM RATINGS 


Value 


-0.5 to +7 


Parameter 


Supply Voltage 


DC Input Voltage -0.5 to Vcc + 0.5 
| Vo | DC Output Voltage -0.5 to Voc + 0.5 


Unit _| 
Vo 
Vv . 
Vo . 
hk 
lo 
le gs DC Output Source Sink Current Per Output Pin 
| Po | PowerDissipation TS) | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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RECOMMENDED OPERATING CONDITIONS 


Parameter 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Test Conditions 


Parameter 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


| 6.0 
6.0 | 
6.0 | 
6.0 | 


Input Leakage 
Current 


Low Level Output 
Voltage 


or 
Vin 


Vi = Voc or GND 


Quiescent Supply Vi = Voc or GND 


Current 


loc 


ky 


| Veo _| Supply Voltage 
Loo Input Voltage 
1 Vo | Output Voltage 


Vcc 
Vi 
Vo 
M74HC Series 


Ta = 25°C 
4HC 


219 |o + |>° | 
wows foe fo co | lin 


1 


iz 


= Se p/P ja 
name rae 
op | |® jo mle la 
° Plo |e |p i, 
—_k ww ee Je 
N = OS he 


SGS-THOMSON 
MICROELECTRONICS 


| Value Unit 
-40 to +85 °C 


M54/M74HC04 


Value 
-40 to 85 °C 


74HC 


Pin. | 
Ea 
red 
al 
50 | 


ere 
LimLiLs 
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M54/M74HC04 


AC ELECTRICAL CHARACTERISTICS slits = 50 pF, Input tr = tr = 6 ns) 


| Test Conditions _| Conditions Value 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


tTLH Output Transition a0: |. 75 — =) 5 i I 110 
tae, fe TMe pe pet pet —teet 
Ea kee ie eee 
Ea oe ee ee ET 
a ce ee a ee 
ee ee eee ee 
a re a i 
| 


on 


— 
ol 


NY fo 
O1 |G 


tPLH Propagation 


a 

feeaadl 

fa! 

: ee 

tPHL Delay Time ; Lg 
ie! 

_ 


—t | ok 
woo 


ee a ee ee ee 


Oo 
4 


6.0 
| Cw | InputCapacitance| | 5 


Cpp (*) | Power Dissipation 22 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/6 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S— 7080/1 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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TI SGS-THOMSON M54HCTO04 
Sf | MICROELECTRONICS M74HCT04 


HEX INVERTER 


a HIGH SPEED 
tpp = 8ns(TYP.) AT Voc =5V 
a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 
a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
a OUTPUT DRIVE CAPABILITY 
10:-LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lo. = 4 mA (MIN.) es. 
a BALANCED.PROPAGATION DELAYS raed Sng 
tPLH = tPHL 
a PIN AND FUNCTION COMPATIBLE C1R 
WITH 54/74LS04 (Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCT04F1R M74HCTO4M1R 
DESCRIPTION M74HCT04Bi1R | M74HCTO4C1R 
- The M54/74HCT04 is a high speed CMOS INVER- 
TER fabricated in silicon gate C?MOS technology. 
It has the same:high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise immu- 
nity and a stable output. 
All inputs are. equipped with protection circuits 
against static discharge or transient excess voltage. 
This integrated circuit has input and output charac- 
- teristic that are fully compatible with 54/74 LSTTL lo- 
gic families. MS4HCT/74HICT devices are designed 
to directly interface HSC°MOS systems with TTL 
and NMOS components. They are also plug in re- 
placements for LSTTL devices giving a reduction of 
power: consumption. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/M74HCT04 


TRUTH TABLE IEC LOGIC SYMBOL 


SYMBOL | NAME AND FUNCTION 


1,3, 5,9; 1A to 6A Data Inputs 
11, 13 


LC11030 


2, 4, 6, 8, 1Y to 6Y Data Outputs 
10, 12 


7 Ground (0V) 
Positive Supply Voltage 


LOGIC DIAGRAM (Per Gate) 


LC12350 


ABSOLUTE MAXIMUM RATINGS 


[tat 


Value 


m 
mM 
m 
m 
m 


A 
A 
A 
A 
W 
°C 
°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT04 


RECOMMENDED OPERATING CONDITIONS 


Symi Parameter | value |snit_ 
Supply Voltage 4.5 to 5.5 a 
Input Voltage Pte | CU 


Vo_| Output Voltage 
Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 


54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Vit Low Level Input 
Voltage 
VoH High Level lo=-20 pA | 4.4 4.5 
Output Voltage 
— ce = =| | 
Low Level Output lo= 20 LA 
Voltage ca 
Input Leakage Vi = Voc or GND +0.1 +1 A 
C 5.5 
urrent 
Quiescent Supply | 5.5 | Vi = Vcc or GND 10 20 
Current 


Additional worst Per Input pin 
case supply Vi = 0.5V or 
current Vi =2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 
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M54/M74HCT04 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = ts = 6 ——— 


Test | Test Conditions _| es 
54HC aid 74HC 74HC. ee 
Min. | Typ. | Max. | Min. | Max. | Min. | 
tTLH Output Transition | 4.5 15 19 tas. 
tTHL Time 
tpLy | Propagation 4.5 11 | 18 23 27 = 
oe ee Time 
Input Capacitance |_| [io | {| 10 |) | 10 | pF 


oa Power Dissipation -< E 
Capacitance P 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/6 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 
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M54HCU04 
M74HCU04 


HEX INVERTER (SINGLE STAGE) 


» HIGH SPEED 
tpp = 5 ns (TYP.) AT Vcc =5 V 

» LOW POWER DISSIPATION 
Icc = 1 WA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
Vain = Vnit = 10 % Voc (MIN.) 

« OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
|1oH| = lot = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS04 


DESCRIPTION 


The M54/74HCU04 is a high speed CMOS HEX IN- 
VERTER (SINGLE STAGE) fabricated in silicon ga- 
te C°>MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

As the intrnal circuit is composed of a single stage 
inverter, it can be used in crystal oscillator. 
Allinputs are equipped with circuits against static di- 
scharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


- 
PA 


OUTPUT 


La 


$coséso 


January 1993 


hm 


BiR FIR 
(Plastic Package) (Ceramic Package) 


Fa oe 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCU04FiR M74HCU04M1R 
M74HCU04B1R M74HCU04C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HCU04 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


1, 3, 5, 9, 1A to 6A Data Inputs 
11,13 

2, 4, 6, 8, 1Y to 6Y Data Outputs 
10, 12 


LC11030 


Ground (OV) 
Positive Supply Voltage 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate Unit 
| tw | DC input Diode Current OLA 
| mA 
Ee Sieh | | mA 
ea 
| mw _| 


= A 
A 
A 
A 
| Pp __| Power Dissipation Ww 
Lead Temperature (10 sec) °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


m 
m 
m 
m 
m 
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M54/M74HCU04 


RECOMMENDED OPERATING CONDITIONS 


Parameter pValue Unit 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 
tr, te Input Rise and Fall Time 0 to 1000 ns 


Vec = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Value 
Symbol Parameter Voc Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(V) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
Vin | High Level Input ea eae ee (2 (a 
Voltage ea a (ee 
6.0 | pN@Or |. eee eae — 
Vit Low Level Input (ose) 
Voliage [7 Tos Tos [foo] ¥ 
ae ae ee ee ee ees 
Vou | High Level Bil. re ee 
Quip Valage. la: | 40 [45 | [ao] [ao] | 
Pss[| 59] [55] [s55/[ | * 
568 | 58 | |563/ | se60| | 
Vou | tow Level Ouipat [20 | Poo fort fox Pop | 
Voltage Va | lo=20ual [oo fos | | os] | os | 
6.0 | or | fot fos] fos |) lf los | CY 
Vi |lo=4.0mA| | 0.17 | 026 | | os3| _—| oo | 
6.0] |lo=5.2maA| fos} o26| [033] ‘| 0.40 | 
Be eel (2 paced oe 
Current 
— rsd ada MM Bl ad 
Current 
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M54/M74HCU04 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter Voc -40 to 85 °C |-55 to 125 °C 
(V) 


Output Transition | 2.0 
5 


Time 
| 6.0 | 


| Cw | InputCapacitance | __ 


al 
Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ° fin + lec 


Propagation 
Delay Time 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S— 7080/1 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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fq, SGS-THOMSON =—s«WMSGHICCO 
4 icRoeLecrRomes M74HCO05 


HEX INVERTER (OPEN DRAIN) 


a HIGH SPEED.. 

tpp = 8 ns (TYP.) AT Voc =5 V 
» LOW POWER DISSIPATION 

Icc = 1 uA (MAX.) AT Ta = 25 °C 
a HIGH NOISE.IMMUNITY 

VNIH = VIL = 28 % Vcc (MIN.) 
a OUTPUT DRIVE CAPABILITY FiR 

10 LSTTLLOADS - (Plastic Package) (Ceramic Package) 
a» WIDE OPERATING VOLTAGE RANGE 


Voc (OPR) = 2 V TO6V 
« PIN AND FUNCTION COMPATIBLE WITH Fou tng 
54/7405 
M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES: 
M54HCO5F1R M74HCO5M1R 
M74HCO5BiR M74HCO5C1R 


PIN CONNECTIONS (top view) 


DESCRIPTION. 


The M54/74HCO5 is a high speed CMOS HEX 
OPEN DRAIN INVERTER fabricated in silicon gate 
C°MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which enables high noise immu- 
nity and stable output. All inputs are equipped-with 
circuits against static discharge and transient ex- 
cess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


February.1993 1/4 
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‘M54/M74HCO05 


TRUTH TABLE IEC LOGIC SYMBOL 


Z = High impedance 


PIN DESCRIPTION 


1, 3, 5, 9, 
11,13 


LC14420 


Ground (OV) 
Positive Supply Voltage 


ABSOLUTE MAXIMUM RATINGS 


Value i 


25 
Po | PowerDissipaton 500 (") 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C 65 °C to 85 °C 
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M54/M74HC05 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 


Supply Voltage 
Input Voltage 


Lo 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 
Input Rise and Fall Time 


DC SPECIFICATIONS 


Test Conditions Value 


v) 54HC and 74HC 74HC 54HC 


( 
~ | High Level Input 2.0 
Voltage 


Oo 
on 


f 
ine) 
|: 
ine] 


‘| Low Level Output 
Voltage 


© 112 IP 12 I= les [S 
Olalr (rr lila | 


I+ 
-) 
aay 


Vi = Vin or Vit 
Vo =Ncc or GND 


: Icc |-Quiescent Supply {| 6.0 | Vi = Vcc or GND 
Current 


I+- 
© 
ol 


2/9 
aren a 
co |™N 
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M54/M74HC05- 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


| Test Conditions _| Conditions Value 
(V) 54HC and 74HC 74HC 


Output Transition 
Time 4 4. 


Propagation Ri = 1KQ 
Delay Time 


Propagation - 
Delay Time 


= [fa 
ae ce ae ee ee 


Output 
Capacitance 


Power Dissipation 
Capacitance 
(*) Crp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
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fw, SGS-THOMSON 
A ncroeectromies 


a HIGH SPEED 
tpp = 5ns(TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
Vi = VniL = 28 % Voc (MIN.) 

x OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

x WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS07 


DESCRIPTION 


The M54/74HC07 is a high speed CMOS HEX 
OPEN DRAIN BUFFER fabricated in silicon gate 
C?MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The internal circuit is composed of 2 stages inclu- 
ding buffer output, which enables high noise immu- 
nity and stable output. All inputs are equipped with 
circuits against static discharge and transient ex- 
cess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


7 


$C05710 


February 1993 


M54HCO07 
M74HCO7 


HEX BUFFER (OPEN DRAIN) 


FiR 


(Plastic Package) (Ceramic Package) 


a nd 


MiR C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCO7F1R M74HCO7M1R 
M74HCO07B1iR M74HCO7C1R 


NC = 
No Internal 
Connection 


PIN CONNECTIONS (top view) 


pci0s70 
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M54/M74HC07 


TRUTH TABLE IEC LOGIC SYMBOL 


Z = High impedance 


PIN DESCRIPTION 


1, 3, 5, 9, 
11, 13 


SYMBOL | NAME AND FUNCTION 


2, 4, 6, 8, 
10, 12 


LC11420 


7 
14 


LOGIC DIAGRAM (Per Gate) 


[™ 
ji 


1C11490 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts not implied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC07 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
Supply Voltage 
Input Voltage 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time 0 to 1000 
Voc = 4.5 V 0 to 500 


. 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125° 


74HC 


High Level Input 
Voltage 


Low Level Input 
VoL 


Voltage 


Miu 


Input Leakage Vi = Voc or GND 
Current 

loz Output Leakage Vi = Vin or Vit 
Current Vo = Vcc or GND 


Icc Quiescent Supply Vi = Vcc or GND 
Current 


p [OP] 
MD 1G Io 
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M54/M74HC07 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 
Symbol Paramete Voc Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
(V) 54HC and 74HC 74HC 54HC 
p. | Max. | Min. | Max. | Min. | Max. 
TH | O 110 
tpLz Propagation 
Delay Time 


< 


=| 
_— —_— (ee) 


wok: | veek: |b ek —_ 
© |} 0 oO 


tezL Propagation 115 135 
Delay Time 


Cpp (*) | Power Dissipation 
Capacitance 
(") Crp 1s defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + Ioc/6 (per Gate) 
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SGS-THOMSON 
NICROELECTRONICS 


ky 


a HIGH SPEED 
‘tpp =6ns(TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
lcc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
Hou | = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS08 


DESCRIPTION 


The M54/74HC08 is a high speed CMOS QUAD 2- 
INPUT AND GATE fabricated in silicon gate G2MOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 


The internal circuit is composed of 2 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. 


All inputs are equipped ‘with ‘protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


3 | 
7 


OUTPUT 


A 


SCOS650 


December 1992 


M54HCO08 
M74HCO8 


QUAD 2-INPUT:AND GATE 


| 


FIR 
(Ceramic Package) 


nd 


(Plastic Package) 


Fai 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCO8F1R M74HCO8M1R 
M74HCO8B1R M74HCO8C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 


135 


M54/M74HC08 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
14 


LC10970 


Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


Vcc 


$- 10195 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Value =| it_ 
0.5 to +7 v 

vi -0.5 to Voc + 0.5 Y 

li 
DC Output Diode Current 

+ 60 


Power Dissipation 500 (*) 


Storage Temperature -65 to +150 


Th Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


+ 20 
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M54/M74HCO08 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 
Supply Voltage 
Input Voltage 
Output Voltage 


Top Operating Temperature: M54HC Series 
M74HC Series 


tr, te Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 


Vec =6V 0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 


Ta = 25°C -40 to 85 °C |-55 to 125° 
54HC and 74HC 


— 
oO 


High Level Input 
Voltage 


is) 
mn 
o1 


Low Level Input 
Voltage 


High Level 
Output Voltage 


4 
(oe) 
arg 


Low Level Output 
Voltage 


5 
ho 
o>) 


= 
BE 
oO —_ 


I+ 
© 
av 


Input Leakage 
Current 


Quiescent Supply 
Current 
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-M54/M74HCO08 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input t, = tr = 6 ns) 


| Test Conditions _| Conditions Value 
Symbol| Parameter —_ Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
_Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
ae Ee : 


tTLH Output Transition 
tTHL Time 


Propagation 
Delay Time 


| 6.0_ 
| Cw | InputCapacitance | | 


Cpp (*) | Power Dissipation 
Capacitance 


(") Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer ta Test Circuit) Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


S - 10197 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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fy, SGS-THOMSON MS4HCT08 
7 wicrozectRomes M74HCT08 


QUAD 2-INPUT AND GATE 


a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 
a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
a OUTPUT DRIVE CAPABILITY B1R FIR 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


[fou] = lot = 4 mA (MIN.) 
s BALANCED PROPAGATION DELAYS 


tPLH = tPHL 
= PIN AND FUNCTION COMPATIBLE M1iR C1R 
WITH 54/74LS08 (Micro Package) (Chip Carrier) 
ORDER CODES : 
DESCRIPTION M54HCTO8F1R M74HCTO8M1R 


M74HCTO8B1iR M74HCTO8C1R 


The M54/74HCTO0O8 is a high speed CMOS QUAD 
2- INPUT AND GATE fabricated in silicon gate 
c?MOs technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low PIN CONNECTIONS (top view) 
power consumption. The internal circuit is compo- 
sed of 2 stages including buffer output, which gives 
high noise immunity and stable output. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/7411C devices are designed to 
directly interface HSC°MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/M74HCT08 


TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,4,9, 12 1A to 4A_ | Data Inputs 


Lc10970 


Ground (OV) 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


A ¥ 
B 
LC11290 


ABSOLUTE MAXIMUM RATING 


Value 


mA 
mA 
mA 
mA 
mW 

°C 


| Po | PowerDissipation OO) 
°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT08 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Value =| Unit_ 
Output Voltage 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 “0 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 | ons | 


DC SPECIFICATIONS 


Value 


54HC and 74HC 74HC 54HC 
Vin High Level Input 
Voltage 
ViL Low Level Input 
Voltage 


VoH High Level lo=-20 LA ; : 
Output Voltage 
lo=-4.0 mA| 4.18 | 4.3 


VoL Low Level Output lo= 20 pA 


Voltage 
lo= 4.0 mA 
Input Leakage 5 Vi = Voc or GND 
Current ; 
Icc Quiescent Supply | 5.5 | Vi = Vcc or GND 
Current 


Additional worst ; Per Input pin 
case supply V, = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


iN 

‘ip 
— 
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oa 
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M54/M74HCT08 


AC ELECTRICAL CHARACTERISTICS seta = 50 pF, Input tr = tr = 6 ns) 


Ta = 25°C 
54HC and 74HC 


{TLH Output Transition 
tTHL Time 


tPLH Propagation 
ae Delay Time 
! Cin | Input Capacitance 


Power Dissipation 
Capacitance 


a 0 


Value 


-40 to 85 °C 
74HC 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 


(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


T° 


LC11240 


TEST CIRCUIT Icc (Opr.) 


S - 10197 


Cpo * Vcc ° fin + Ioc/4 (per Gate) 


VOL 


SC06180 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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SsGS-THOMSON 
NICROELECTRONICS 


M54HCO09 
M74HCO9 


QUAD 2-INPUT AND GATE (OPEN DRAIN) 


a HIGH SPEED 
tpp = 6 ns (TYP.) AT Vec = 5 V 

a LOW POWER DISSIPATION 
Icc = 1 WA (MAX.) AT Ta = 25 °C 

ma HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[Ion | = lot = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vec (OPR) =2VTO6 V 

a PIN AND FUNCTION COMPATIBLE 


F1R 
(Plastic Package) (Ceramic Package) 


a nt 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


WITH 54/74LS09 M54HCO9F1R M74HCOSM1R 
M74HCO09B1R M74HCO9C1R 


DESCRIPTION PIN CONNECTIONS (top view) 


The M54/74HC09 is a high speed CMOS QUAD 2- 
INPUT OPEN DRAIN AND GATE fabricated in sili- 
con gate C°MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


NC = 
No Internal 
Connection 


a 


S$COS710 
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M54/M74HCO9 


TRUTH TABLE IEC LOGIC SYMBOL 


Z = HIGH IMPEDANCE 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 


LOGIC SYMBOL 


LC11430 


LC11290 


‘ABSOLUTE MAXIMUM RATINGS 


p Parameter ate | it 
ional 
oo oF Leno | z 


ico oF Ienp 
| Pp | PowerDissipation CE OT) 
[__Tstg | StorageTemperature TB tO SO 
Lead “Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damageto the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCOS 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value Unit 
Supply Voltage 
Input Voltage 0 to Vcc 
Output Voltage 0 to Vcc 
M74HC Series -40 to +85 °C 
Input Rise and Fall Time ns 


Vec = 4.5 V 0 to 500 
0 to 400 


‘Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 


— 
o1 


High Level Input 
Voltage 


3.15 


Low Level Input 
Voltage 


Low Level Output 
Voltage 


Vi = Vcc or GND 


Output Leakage Vi = Vin or Vir 
Current Vo = Vcc or GND 


Quiescent Supply Vi = Vcc or GND 
Current 


— 
a 
— 
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M54/M74HCO9 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value: 
Symbol Parameter 


y Ta=25°C -40 to 85 °C | -55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC: . 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
tru. | Output Transition || 30 | 7 | | 9s | | tt | 


0 
Time 


tPLz Propagation ; Ri = 1 KQ 
Delay Time 


tpze Propagation Ri =1 KQ 
Delay Time 


Input Capacitance 


Cout | Output 
Capacitance 


Cpp (*) | -Power Dissipation 
Capacitance 
(*) Cpp is defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT . 


S - 10196 


TEST CIRCUIT lec (Opr.) 


INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING - 
CHARACTERISTICS TEST. 


S - 10197 
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a HIGH SPEED 
tep = 6 ns (TYP.) AT Voc = 5 V 

= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
Vnin = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a» SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lot = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2 VTO6 V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS10 


DESCRIPTION 


The M54/74HC10 is a high speed CMOS TRIPLE 
3-INPUT NAND GATE fabricated with silicon gate 
C°MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffer output, which enables high noise immu- 
nity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


December 1992 


M54HC10 
M74HC10 


TRIPLE 3-INPUT NAND GATE 


F1iR 
(Plastic Package) (Ceramic Package) 


OS 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC10F1R M74HC10M1R 
M74HC10B1R M74HC10C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC10 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
13, 5, 11 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


Lc10910 


S- 7036 


ABSOLUTE MAXIMUM RATINGS 


mA 
mA 
mA 
mA 
| Po ___| Power Dissipation mW 
°C 
°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC10 


RECOMMENDED OPERATING CONDITIONS 


Parameter | Value | Unit 

Supply Voltage 

Top Operating Temperature: M54HC Series 
M74HC Series -40 to +85 =C 


Input Rise and Fall Time 0 to 1000 i 


Vec = 4.5 V 0 to 500 
0 to 400 


Test Conditions Value 


Parameter Veo Ta = 25 °C -40 Ls = °C |-55 iy i = a 
(V) 
2.0 : : 


High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


oy 
ye) 
Oo 
og = 
> 


on |p | RIP }u 

onl |- wer 

oO;R 1O NM lon (Ol 
| Io [a |r - 
co | wolo re] 


= 
+ 
fee) 


| 6.0 | 5.68 | 5. 


Low Level Output | 2.0 Viz 
Voltage 45 Wis lo= 20 nA 
or 


Vir |1o= 4.0 mA 


Vi = Vec or GND 


Vi= D 


0.1 


< 
Oo 
i?) 
° 
o 
za 
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M54/M74HC10 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = ti = 6 ns) 


Value 
Symbol Parameter -40 to 85 °C | -55 to 125 °C 
74HC 54HC 


Output Transition 
Time 


Propagation 
Delay Time 


Input Capacitance 


(*) | Power Dissipation 
Capacitance 


(*) Crp ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Icc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


5 - 109199 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HCT10 


OT pte M74HCT10 


MICROELECTRONICS 


» HIGH SPEED 
tpp = 11 ns (TYP.) AT Vcc =5 V 

a» LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25°C 

‘-s COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

n OUTPUT DRIVE CAPABILITY 
‘10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s PIN AND FUNCTION COMPATIBLE WITH 
54/74LS10 


DESCRIPTION 


The M54/74HCT10 is a high speed CMOS TRIPLE 
3-INPUT NAND GATE fabricated with silicon gate 
C?MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. The internal circuit is compo- 
sed of 3 stages including buffer output, which ena- 
bles high noise immunity and stable output. All 
inputs are equipped with protection circuits against 
. Static discharge and transient excess voltage. 


This integrated circuit has input and.output charac- 
‘teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HCT devices are designed to 
directly interface HSC2MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 77 
t 
A 
| 1 OUTPUT 
~ % ! 
! 


February 1993 


TRIPLE 3-INPUT NAND GATE 


lis = ity 


ii 4 


f 
BiR F1R 
' (Plastic Package) (Ceramic Package) 


w 


C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCT10F1R M74HCT10OM1R 
M74HCT10B1R M74HCT10C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HCT10 


TRUTH TABLE 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
2, 4, 10 1B to 3B Data Inputs 


SCHEMATIC CIRCUIT (Per Gate) 


IEC LOGIC SYMBOL 


LC10910 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter =| ate | nit_ 


Supply Voltage 


DC Output Source Sink Current Per Output Pin 
loc Or Ianp | DC Vcc or Ground Current 


Power Dissipation 


Th Lead Temperature (10 sec) 


(*) 


300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts not implied 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT10 


RECOMMENDED OPERATING CONDITIONS 


Value Unit 


Voc Supply Voltage 4.5 to 5.5 
[vi [input votage SSCS ee 
| Vo | OutputVoltage | to oo S| 
po omenreees ee 

M74HC Series -40 to +85 °C 
Input Rise and Fall Time (Vcc = 4.5 to 5.5V) | Oto500——“(<t;é‘é‘(YstirtC 


DC SPECIFICATIONS 


Test | TestConditions _| Value 
54HC na 74HC 74HC 54HC 
tain. | Typ. | Mae. | Min. | Max. | Min. | Max. 
High Level Input 2.0 
Voltage 


Low Level Input 4.5 
Voltage 
High Level lo=-20 Cae 44 | 45 4.4 4.4 
Output Voltage ts ana 
ti lb A La 
Low Level Output lo= 20 LA 0.1 0.1 0.1 
Voltage a 
tc Ld La Ud 
Input Leakage 55 Vi = Vcoc or GND +0.1 +] pA 
Current 
Quiescent Supply | 5.5 | Vi = Voc or GND 10 20 LA 
Current 


Additional worst 5.5 | Per Input pin 2.0 
case supply V, = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 
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M54/M74HCT10 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = ts = 6 ns) 


“Test | “Test Conditions _| ee ee 
54HC ane 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
tTLH Output Transition | 4.5 15 19 22 
tTHL Time 
SF 
ea rae ee Time 

| Cin | Input Capacitance | Capacitance |_| 


idl = es 
pF 
Capacitance 


) Cppis defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
Bae to Test Cireuit). Average operting current can be obtained by the following equation.-Icc(opr) = Cpp’* Vcc ° fin + Ioc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


LC11310 


TEST. CIRCUIT Icc (Opr.) 


S - 190199 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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oGS-THOMSON 
NMICROELECTROMICS 


a HIGH SPEED 
tpp = 7ns (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

= SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6V 

a» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS11 


DESCRIPTION 


The M54/74HC11 is a high speed CMOS TRIPLE 
3-INPUT AND GATE fabricated in silicon gate 
C°MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The intemal circuit is composed of 4 stages inclu- 
ding buffered output, which gives high noise immu- 
nity and astable output. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec a | 
i 

: 1 OUTPUT 
= i 
I 
I 


February 1993 


M54HC11 
M74HC11 


TRIPLE 3-INPUT AND GATE 


F1R 
(Ceramic Package) 


“A 


(Plastic Package) 


& 


MiR C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC11F1R M74HC11M1R 
M74HC11B1R M74HC11C1R 


PIN CONNECTIONS (top view) 


NC = 
No Intemal 
Connection 
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M54/M74HC11 


TRUTH TABLE IEC Logic Symbol 


| PINNo | SYMBOL | NAME AND FUNCTION 
| 4,3,9 | 1Ato3A | Datainputs 
| 24,10 | 1Bto3B | Datainputs  —S>_—s 


12, 6,8 1Y to 3Y Data Outputs 


Ground (OV) 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


L€11320 


S- 7063 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage -0.5 to +7 


| Symbol _ | Unit _| 
| Vcc | 
| Mi | DCinputVotage | OS tO HOS | 
| Vo | DCOutputVoltage Oto 0.5 | 
| ik | DG input Diode Curent Om 
| tox | DC Output Diode Current, | Om 
feelers 
oc oF leno | 


CC 
Vi 
oO 


DC Output Source Sink Current Per Output Pin 
loc oF leno | DC Voc or Ground Current 
| Po | PowerDissipation 500 (") 


V 
V 
Storage Temperature -65 to +150 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC11 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Supply Voltage 
Input Voltage 


Output Voltage 0 to Vcc 


Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time 0 to 1000 


Veoc = 4.5 V 0 to 500 


0 to 400 


Value 
Parameter Vv Ta = 25 “Cc -40 to 85 ~C «55 to 125 " 
(Vv 54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


or fee: 60 |. be l- ss) 
5| Vii [o=-4.0mA] 418/431 | [413 | | ato] 
|6.0|  |lo--5.2mAl 568 | 58 | | 5.63| | 5.60 | 
ae eae ae ee 
va | =20uAT | oo for | fon || on | 

or ae ee De 
Vi liom 4.omal | 017 | o26| | os3| | oo | 
lo= 5.2mA| | 0.18 | 0.26 | | 0.33 | | 0.40 | 


Input Leakage Vi = Voc or GND +0.1 +1 +1 LA 
Current 

stl aed OA al EN Wa 
Current 


rm 

- | 7 

‘=| low20ua a4 [a5 | [aa | [aap 
re 


Low Level Output 
Voltage 


< 
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M54/M74HC11 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions 
Symbol Parameter Vec 
V 


Ta = 25°C -40 to 85 °C |-55 to 125° 


54HC and 74HC 74HC 


~~ 
—— 


Oo 


Output Transition 


Time 


Bf 
Propagation ron 
es eee 


Delay Time 
6.0 
| Cw | InputCapacitance |__| 


Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp + Vcc ° fin + Ioc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S- 10200 


TEST CIRCUIT Icc (Opr.) 


S - 10201 


INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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ky SGS-THOMSON 


MICROELECTRONICS 


a HIGH SPEED- 
tpp = 11 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY" 
Vi = 1.1 V(TYP.) AT Voc =5V 

u OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS14 


DESCRIPTION 


The M54/74HC14 is a high speed CMOS HEX 
SCHMITT INVERTER fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 


formance of LSTTL combined with true CMOS Jow. 


power consumption. Pin configuration and function 
are the same as those of the HC04 but all inputs ha- 
ve 20 % Vcc hysteresis level. 


This together with its schmitt-trigger function allows 
it to be used on line receivers with slow rise/fall input 
signals. All inputs are equipped-with protection cir- 
cuits against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


December 1992 


M54HC14 
M74HC14 


HEX SCHMITT INVERTER 


BiR F1R 
(Plastic Package) (Ceramic Package) 


ne 


CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC14FiR M74HC14M1R 
M74HC14B1R M74HC14C1R 


PIN CONNECTIONS (top view) 


No Internal 
Connection 


1/4 
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M54/M74HC14 


TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


LC11040 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 
| lo | DC Output Source Sink Current Per utputPin, | Bm 
|Iocortenp | DC Voc orGroundCurent | Om 
| Po | PowerDissipation 


Power Dissipation 
‘Tste Storage Temperature 


Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65°C to 85 °C 
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M54/M74HC14 


RECOMMENDED OPERATING CONDITIONS 


Symbol | Parameter, =| tue |i 


a Input Voltage —— 
| Vo | OutputVoltage = a tttsti‘si‘i;*s~—~S™ anlage 0 to fF OtoVes sd eel 
+ [soetnon eae | sea 
_MT74HC Series -40 a +85 os 

| inputRiseandFallTime =  —Os~S~CSY Rise and Fall Time No | NoLimits 


DC SPECIFICATIONS 


Value 


Test | Test Conditions _| 
Symbol Parameter : Ta = 25°C -40 to 85 °C |-55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


High Level 
theese Er ’ 


volege | 6.0. rao [ss | 2 [so | 42 | 30 | a2 
Low Level ros {oss {os [os [os [oa | os 
Threshold hafustestuotertuotee| ¥ 
ncleve } 6.0 
Hysteresis | o3 | o6 | 10 | 03 | 1.0 | 03 | 1.0 _ 
Voltage (11 | 14 {06 | 14 | 06 | 14] V 
| 6.0 pos | 12 | 14 [08 | 17 | 08 | 17, 
High Level \- 19} 20] [19] [i9 [| 
Output Voltage Vw |loreorAl aa [as | [4a | fag | 
ra.01) ior |s9{e0| [59] [sa] | ¥ 
Vir |lo=-4.0 mal 4.18 | 431[ [413] | 4io | | 


| 6.0 | =e mA| 5.68| 58 | |[563| | 560| | 


Low Level Output 
Voltage 


or 0.1 
Has fiom4omal [017 [o26| [oss] | 0.40 
loes2mal [ors {ozs | [oss | [040 


Input Leakage $0) = or GND +0.4 24 +1 LA 
Current 
Quiescent Supply Vi = Vcc or GND 10 20 yA 
Current 
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M54/M74HC14 


AC ELECTRICAL CHARACTERISTICS.(C. = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C | -55 to 125 °C 
wn 54HC and 74HC 74HC 


tTLH Output Transition 
tTHL Time 


teLH Propagation 
teHL Delay Time 
Input Capacitance = 


Cpp (*) | Power Dissipation 
Capacitance 
(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + lec 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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» HIGH SPEED 
tpp = 16 ns (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
Vu = 0.7 V (TYP.) AT Voc = 5 V 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = teHL 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS14 


DESCRIPTION 


The M54/74HCT14 is a high speed CMOS HEX 
SCHMITT INVERTER fabricated in silicon gate 
C*°MOS technology. Ithas the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. Pin configuration and function 
are the same as those of the HCT04 but all inputs 
have 0.7 V hysteresis level. This together with its 
schmitt trigger function allows it to be used on line 
receivers with slow rise/fall input signals. This inte- 
grated circuit has input and output characteristics 
that are fully compatible with 54/74 LSTTL logic fa- 
milies. M54/74HCT devices are designed to directly 
interlace HSC°MOS systems with TTL and NUOS 
components. They are also plug in replacements for 
LSTTL devices giving a reduction of power consum- 
ption.All inputs are equipped with protection circuits 
against static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 


rod 
! 
A 

] | OUTPUT 
= l 
1 
I 


M54HCT14 
M74HCT14 


HEX SCHMITT INVERTER 


FiR 
(Ceramic Package) 


OA 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCT14F1R M74HCT14M1R 
M74HCT14B1iR M74HCT14C1R 


(Plastic Package) 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


3 


October 1993 1/4 
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M54/M74HCT14 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 
| PINNo | SYMBOL | NAME AND FUNCTION 


1, 3, 5, 9, 1A to 6A Data Inputs 
11,13 

2, 4, 6, 8, 1Y to 6Y Data Outputs neces 
10,12 


GND __| Ground (OV) 


ABSOLUTE MAXIMUM RATINGS 


Y 
lok 


| lox | DC Output Diode Current | Om 
| Po | PowerDissipation 500 (") 
Lead Temperature (10 sec 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 
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M54/M74HCT14 


RECOMMENDED OPERATING CONDITIONS 


Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Value 
Parameter TA = 25 a &> -40 to 85 i @ 55 to 125 °C 
54HC and 74HC 74HC 54HC 
Typ. 


High Level 
Threshold Voltage 


112 al Ce 
ATA [A on} |i 


fo) oO 
aN ar 


High Level 
Threshold Voltage 


Hysteresis 
Voltage 


— fo |e [sip | 
on | | [ho [= [co 


VoH High Level 
Output Voltage 


fo ky el Po Fa 
Ser Soe de Log JOIN TO 
AIN IN | ala lan [So 


ee ee ee eres 
on/p 1® lh [= [eo 
P19 Oo Oe 
AP LH or] {Ph 


a ee ee ee ee ee 
on cA [A [ho [3 [eo 


° 

re) 

a) 
ok, 
Oo 


oa 
(e*) 
—_k 
Bay 
=e 
oe) 


Low Level Output 
Voltage 


Oo 
—_— 


lo= 4.0 mA 


Input Leakage Vi = Voc or GND 
C 5.5 
urrent 


Icc Quiescent Supply | 5.5 | Vi= Vcc or GND 
Current 


- 
—_ 


= | 
Oo 


Fl plololojo}= |= 
oo AIA IA on | Po 


oO 
oh, 
N 
I+ (o) 
os Oo) — 
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M54/M74HCT14 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 


Symbol Parameter Ta = 25 °C -40 to 85 °C 
54HC and 74HC 74HC 


tTLH Output Transition 
tTHL Time 


tPLH Propagation 4. 
tPHL Delay Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec * fin + lec 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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ms HIGH SPEED 
tpp = 8 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

ma HIGH NOISE IMMUNITY 
Vat = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|IOH| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6V 

a» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS20 


DESCRIPTION 


The M54/74HC20 is a high speed CMOS DUAL 4- 
INPUT NAND GATE fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise immu- 
nity and a stable output. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


December 1992 


M54HC20 
M74HC20 


DUAL 4-INPUT NAND GATE 


FiR 
(Plastic Package) (Ceramic Package) 


“a ot 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC20F1R M74HC20M1R 
M74HC20B1R M74HC20C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
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M54/M74HC20 


TRUTH TABLE 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
| 68 | 1¥to2¥ | DataOutputs 
Ground (OV) 

Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 


CC 
| 
DC Output Voltage 
lik 
DC Output Diode Current 
lec oF lan | 


Power Dissipation 


| Unit 

| Vcc _| SupplyVoltage 

Vo__| DCOutputVoltage sd | 

| lk | DC Input Diode Current | Tm 
mA 

| lo | DC Output Source Sink Current Per OutputPin | 85 


Storage Temperature -65 to +150 
Lead Temperature (10 sec) 


IEC LOGIC SYMBOL 


LC10940 


S- 7056 


-0.5 to +7 


-0.5 to Vcc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC20 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter Value |_Unit_ 
Supply Voltage 


0 to Voc 
T Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 
Input Rise and Fall Time ns 


Voc = 4.5 V 0 to 500 


0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Vv Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | | Max. | Min. | 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


2.0 | 

4.5 | . 

6.0 | 

45 | Vi |ioaomal ate | 431 | [413] | ato 
6.0 | | | 

28 


Low Level Output 
Voltage 


© 
— 
Oo s 
— 
< 


[Okt : 
Vi foveoma) | Gay _ogs _1as__gap. 
oz 5.2mAl —_| 0.18 | 0.26 i pone 


Input Leakage ae or GND +0.1 LA 
Current 
Quiescent Supply Vi = Voc or GND 10 20 A 
Current 


GS-THOMSON i rr ——“‘(‘“‘(‘(‘(‘(‘(‘;CC 
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M54/M74HC20 
AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 
Test | Test Conditions _| Value 
Symbol| Parameter 7 Ta = 25°C -40 to 85 °C | -55 to 125 °C 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


tru | Output Transition as ee ee ee ee ee 
Eee a es 


tTHL Time 


Propagation 
Delay Time 


| 6.0 
| Cw | InputCapacitance | | | 


Cpp (*) | Power Dissipation 
Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/2 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


CL 


S- 10179 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc =5 V 

s LOW POWER DISSIPATION 
loc = 1 WA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[tou] = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VV TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS21 


DESCRIPTION 


The M54/74HC21 is a high speed CMOS DUAL 4- 
INPUT AND GATE fabricated in silicon gate C?MOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 


The internal circuits is composed of 3 stages inclu- 
ding buffered output, which gives high noise immu- 
nity and a stable output. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 


ial 
! 
A 

| } OUTPUT 
_ 
I 
1 


December 1992 


M54HC21 
M/74HC21 


DUAL 4-INPUT AND GATE 


(Ceramic Package) 


wt 


C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC21F1R M74HC21M1R 
M74HC21B1iR M74HC21C1R 


PIN CONNECTIONS (top view) 


No Internal 
Connection 
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M54/M74HC21 


TRUTH TABLE 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
Data Inputs 
| 68 | 1¥t02¥ | Data Outputs 
| 7 | GND | Ground (ov 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 
A 
| B 
Cc 
D 


ABSOLUTE MAXIMUM RATINGS 


IEC LOGIC SYMBOL 


LC10950 


Y 


$-10770 


Parameter 


| to 


DC Vcc or Ground Current 


Power Dissipation 


Storage Temperature 


Th Lead Temperature (10 sec) 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


Supply Voltage 


DC Output Diode Current 
DC Output Source Sink Current Per Output Pin 


500 (*) 
-65 to +150 
°C 
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M54/M74HC21 


RECOMMENDED OPERATING CONDITIONS 


Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 


[symbol | Parameter =| tue | nit_ | 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


0 to 1000 u 


DC SPECIFICATIONS 


Test Conditions Value 


-40 to 85 °C |-55 to 125 ° 
74HC 54HC 


Parameter Vec 


(V) 


High Level Input ep 
Voltage 
a 


f |. 
nN 


ln ce poe : 
© | [eo 


oO ;/O;oO ee 
— |—- | C 
aay 

yen : é 

(a) 
ome nte) + 
a fow}u © 


ad 
on 
= 
on 


Low Level Input 


Voltage Pid 


as 
oP) 


on} | plOja 
; Pls |: 
to [A Ito NO Prom Koa) 

oan, 

re) 

o1 


6.0 | 5.68 


2.0 
oO 
High Level V = : 
Output Voltage a lo=-20 pA | 4. 
6.0 | or | 
Vir |lo=-4.0 mA} 4.18 | 4.3 
Vi= 


Low Level Output 


NO 

Oo 
= 

> 


20 

Voltage 4.5 

6.0 | 

6.0 | 

a [so 
Current 


2.0 
4.5 
loc Quiescent Supply 
Current 


elle 
ep) 
ro) 


sd 
 |° 
oO 


Vi = Vcc or GND 0.1 


ed 
Ls 
ae 
ae 
Based 


Lim LInS 
Lim Lics 


(7 SGS-THOMSO ey ee ee 
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M54/M74HC21 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Voc ae 7 = ae 
(V) 
{TLH Output Transition 
tru. | Time 


teLH Propagation 
tPHL Delay Time 
InputCapacitance| | 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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» HIGH SPEED 
tpp = 7ns(TYP.) AT Vcc =5V 

a LOW POWER DISSIPATION 
loc = 1 uA (MAX.) AT Ta = 25°C 

» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS27 


DESCRIPTION 


The M54/74HC27 is a high speed CMOS TRIPLE 
3-INPUT NOR GATE fabricated in silicon gate 
C?MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise immu- 
nity and a stable output. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


4 


$C05650 


February 1993 


M54HC27 
M74HC27 


TRIPLE 3-INPUT NOR GATE 


F1R 


(Plastic Package) (Ceramic Package) 


aa nt 


M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC27F1R M74HC27MiR 
M74HC27BiR M74HC27C1R 


NC = 
No Internal 
Connection 


PIN CONNECTIONS (top view) 
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M54/M74HC27 


TRUTH TABLE IEC Logic Symbol 


PIN DESCRIPTION 


| -PINNo | SYMBOL | NAME AND FUNCTION | 
eel 


Ground (OV) 


Positive Supply Voltage 


Vo 


LC10930 


14 


LOGIC DIAGRAM 


LC11370 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue | nit_ 
| Veco | SupplyVoltage tO | 
| Vi | DC inputVoltage OS toc 45 | 
| Vo | DC Outputvoltage | OS to Veo 05 | 
|—l__| 86 Input Diode Gurrent______ | k20 ma 

lox | DC Output Diode Current Lm 
DG Output Source Sink Gurrent Per OutputPin | 5 | mA 
[loc or leno | DC VecorGroundCurrent | Om 


Power Dissipation 500 (*) mW 


Storage Temperature -65 to +150 


Th Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC27 


RECOMMENDED OPERATING CONDITIONS 


Parameter | Value | Unit 
7 aie |InputVoltage  ti(‘izis™sS™S*~*~*~*d 0 to ee —_ 
Output |QutputVoltage = (a ati tsti(‘isi‘i;és~*~*™r 0 to | OtoVeo StiC*d 


Operating Temperature: M54HC Series -55 to +125 — 

M74HC Series -40 to +85 °C 

tr, te Input Rise and Fall Time 0 to 1000 ns 
0 to 500 


0 to 400 


DC SPECIFICATIONS 


| TestConditions _| Conditions 
‘Symbol Parameter : Ta = 25°C -40 to 85 °C | -55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


High Level Input | 2.0_ Ps ee eee Eis ee eee 
Voltage 45 | Hc a 9 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output ee 
Voltage Ve lo=20wAT [oo [ot | [os [| os 
|6.0| o too or} tort | ot 
fas) Hor dOmA | OAT 0.17 -o26 | __1 03 |_| 
rae | aaa 0.18 | | 0.26 | | | 0.33 | | 0.40 | 


Input Leakage 2 Vcc or GND +0.1 uA 
Current 

za Quiescent Supply Vi = Voc or GND 10 20 LA 
Current 
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M54/M74HC27 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


| TestConditions _ Conditions Value 
(Vv) 54HC and 74HC 74HC 54HC 
2.0 a 


Output Transition zs 
Time 


Propagation 
Delay Time 


a | 


Kaloo 
Gapacitance 

(*) Crp Is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc ° fin + loc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


LC11350 


TEST CIRCUIT Icc (Opr.) 


LC11360 
INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
tpp = 9 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

=» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|IOH| = lol = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS27 


DESCRIPTION 


The M54/74HCT27 is a high speed CMOS TRIPLE 
3-INPUT NOR GATE fabricated in silicon gate 
C?MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise immu- 
nity and a stable output. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. This integrated circuit has in- 
put and output characteristics that are fully 
compatible with 54/74 LSTTL logic families. 
M54/74HCT devices are designed to directly inter- 
face HSC*MOS systems with TTL and NMOS com- 
ponents. They are also plug in replacements for 
LSTTL devices giving areduction of power consum- 
ption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec mee; | 
I 
I 
: | QUTPUT 
1 
I 
u 


4 


SCOS650 


February 1993 


M54HCT27 
M74HCT27 


TRIPLE 3-INPUT NOR GATE 


F1iR 


(Plastic Package) (Ceramic Package) 


nd 


M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCT27F1R M74HCT27M1R 
M74HCT27B1R M74HCT27C1iR 


NC = 
No Internal 
Connection 


PIN CONNECTIONS (top view) 
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M54/M74HCT27 


TRUTH TABLE IEC Logic Symbol 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


LOGIC DIAGRAM 
A 
Y 
B 
C LC11370 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | Vatu | it_— 
V 
V 
| 


LC10930 


| lo | DC Output Source Sink Current Per Output Pin | 25 mA 
| Po | PowerDissipation | SO) | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT27 


RECOMMENDED OPERATING CONDITIONS 


Value | Unit 


Veo 
Input Voltage 
Output Voltage 

M74HC Series -40 to +85 °C 
Input Rise and Fall Time (Vcc = 4.5 to 5.5V) | oto500—(itwsté‘LsCirts:Cd 


DC SPECIFICATIONS 


Value 
vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Vin High Level Input 4.5 2.0 2.0 2.0 V 
Voltage to 
5:5 
Vit 4.5 V 
to 
5.5 
Vou | High Level Vi= | lo=-20pA} 4.4 | 4.5 4.4 
Output Voltage 45 Vin V 
~ | OF lio=-4.0 mA| 4.18 | 4.31 4.10 
Vit 
lad, 


© 
ee) 
os) 


VoL Low Level Output Vi = | lo= 20 pA ; 
Voltage 45 Vin 
~ { OF lIo= 4.0 mA 0.17 | 0.26 
Vit 
Input Leakage 55 Vi = Vcc or GND 
Current ; 


Icc Quiescent Supply | 5.5 | Vi = Vcc or GND 
Current 


Additional worst 5.5 | Per Input pin 
case supply Vi = 0.5V or 
current Vi =2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


I+ 
a 
= 
> 


o 
SN 


ro} 

owk, 
+ £ 
. : 
es iN 

o 

—_h, 

=) 

oh, 


E 


N = I+ 
co =) — 
( nN 
8 
Cc 
> 


nm 
on) 
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M54/M74HCT27 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter V Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
(vy 54HC and 74HC 74HC 54HC 
| Typ. | Max. | 


tTLH Output Transition | 4.5 
tTHL Time 


tPLH Propagation 4.5 
ara Delay Time 
Cin | Input Capacitance be 
ae Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s intemal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/3 (per Gate) 


ht —_ 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


LC11350 
SCO6600 


TEST CIRCUIT Icc (Opr.) 


LC11360 
INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


4/4 (yz, SGS-THOMSON 
7 MicROELECTROMICS 
182 


ky 


SGS-THOMSON 
NICROELECTRONICS 


a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25°C 

ma HIGH NOISE IMMUNITY 
VNiH = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
|IOH| = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS30 


DESCRIPTION 


The M54/74HC30 is a high speed CMOS 8-INPUT 
NAND GATE fabricated with silicon gate CMOS te- 
chnology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 5 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


February 1993 


M54HC30 
M74HC30 


8 INPUT NAND GATE 


F1iR 
(Ceramic Package) 


nf 


CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC30Fi1R M74HC30M1R 
M74HC30B1R M74HC30C1R 


PIN CONNECTIONS (top view) 


$-647771 


3) 
z 
wa 


19 


NC = 
No Internal 
Connection 
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M54/M74HC30 


TRUTH TABLE IEC LOGIC SYMBOL 


fA{B/cC|pD/E/F/iGiH|Y¥_ 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
5,6,11,12| E,F,GH 


9, 10, 13 NC 
C 


A 
B 
C 
D 
E 
F 
G 
H 


LC113230 


| 8 | CY | _ Data Outputs 
Ground (OV 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | ate |_| 
Vee 
Vi 


DC Output Diode Current mA 
| lo | DC Output Source Sink Current Per OutputPin | 25m 


Storage Temperature -65 to +150 
| ot | Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition Is not implied. 
(") 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C 


| Pp ___| PowerDissipation ———“—*s—s~s*S“‘ ‘SSC UL Um 
TL 


O14 
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M54/M74HC30 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time 0 to 1000 
Voc = 4.5 V 0 to 500 
0 to 400 


Value 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


< 


ee ee ee ee ee ee 
i lio-4omal | 017 |o26| | os3| | 0.40 
lo 5.2mA| if o.tg|o26{ | o33| | 0.40 | 


id GE a Ea a 
oe eH Wal Kd Tal 


Input Leakage 
Current 

Icc Quiescent Supply 
Current 


> : 
on 
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M54/M74HC30 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = ts = 6 ns) 


| Test Conditions _| Conditions Value 
Symbol| Parameter . . Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
| | 30 | 75 | 


Output Transition 


Time 


Propagation 
Delay Time 


Cpp (*) | Power Dissipation 
Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + lec 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S-10184 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 WA (MAX.) AT Ta = 25 °C 

s COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[IOH| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

=» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS30 


DESCRIPTION 


The M54/74HCT30 is a high speed CMOS 8- INPUT 
NAND GATE fabricated with silicon gate C?MOS te- 
chnology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The intemal circuit is composed of 5 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. All inputs are equipped with pro- 
tection circuits against static discharge and transient 
excess voltage. This integrated circuit has input and 
output characteristics that are fully compatible with 
54/74 LSTTL logic families. MS4/74HCT devices 
are designed to directly interface HSC?MOS sy- 
stems with TTL and NMOS components. They are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


February 1993 


M54HCT30 
M74HCT30 


8 INPUT NAND GATE 


F1R 
(Plastic Package) (Ceramic Package) 


Fa oe 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCT30F1R M74HCT30M1R 
M74HCT30B1R M74HCT30C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HCT30 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
6,611, 12 | E; FGA 

| 8 | | Data Outputs 
| GND | 


GND Ground (OV 
Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


A 
B 
D 
E 
F 
G 
H 


LC11230 


| Parameter | tue =| it_ 


| to | DC Output Source Sink Current Per OutputPin | 5 | mA 
|__ Po _| Power Dissipation 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT30 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter | tue | iit_ 
eae 


Y 

Output Voltage 
M74HC Series -40 to +85 °C 

Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Vec Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(V) 54HC and 74HC 74HC 54HC 
| Min. | Max. | Min. | Max. 
Vin High Level Input 


Voltage 


Low Level Input 
Voltage 


Oo bd 
wn? wo 


i) 
Oo 
+ 
- < 
© 
sy 


> 


VoOH High Level 4.4 


Output Voltage 


Vi =| lo=-20 u 
Vin 


OF |lo=-4.0 mA| 4.18 | 4. 
ViL 


Vi =| lo= 20 pA 
Vin 


OF | Io= 4.0 mA 
Vit 


Input Leakage Vi = Vcc or GND 
Current , 

Icc Quiescent Supply | 5.5 | Vi = Vcc or GND 
Current 


Additional worst 


nia nh 
fp oO 
© 
a 
- 
iN 
< 


f 
ou 


w 
— 
A 
a 
(o) 


Low Level Output 
Voltage 


VoL 


rs 
on 


on n : : Os & {¢ 
on a wn? on 


= 
No 
rep) 


It 
Oo 
= 


EN 
BR 
ps 
> 


Per Input pin 


case supply V; = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Voc or GND 


fo) 
—s 
~N 


~~ = 
oO 


lo= 0 
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M54/M74HCT30 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions 
Ta = 25°C 


Parameter 
54HC and 74HC 


Symbol 


tTLH Output Transition 
tTHL Time 


tPLH Propagation 4. 
tPHL Delay Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Value 


-40 to 85 °C 
74HC 


-55 to 125 °C 


(*) Cpo is defined as the value of the IC’s internal equivalent capacitance which 1s calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + lec 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$-10184 


TEST CIRCUIT Icc (Opr.) 


SCQ6600 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
tpp = 6 ns (TYP.) AT Vec =5 V 

un LOW POWER DISSIPATION 
loc = 1 WA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VniH = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

aw SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo = 4 mA (MIN.) 

xe BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS32 


DESCRIPTION 


The M54/74HC322 is a high speed CMOS 2-INPUT 
OR GATE fabricated in silicon gate C?MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. It achieves the high speed operation si- 
milar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. The internal circuit is 
composed of 2 stages including buffered output, 
which gives high noise immunity and a stable out- 
put. All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


tJ 


SCOS650 


December 1992 


M54HC32 
M74HC32 


QUAD 2-INPUT OR GATE 


(Plastic Package) 


Fa tnd 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC32F1R M74HC32M1R 
M74HC32BiR M74HC32C1R 


(Ceramic Package) 


PIN CONNECTIONS (top view) 


No Internal 
Connection 


1/4 


191 


M54/M74HC32 


“TRUTH TABLE IEC LOGIC. SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
2, 5, 10, 13 Data Inputs 

Ground (OV) 

Positive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


Lc10990 


S 10211 


ABSOLUTE MAXIMUM RATINGS 


vi -0.5 0 Veo + 0.5 
-0.5 10 Voc + 0.5 
hk +20 


Unit 


| to | DC Output Source Sink Current Per Output Pin | 2B 
| Po | PowerDissipation OO) 
ee | ees 


‘ie Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC32 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
Supply Voltage 


Input Voltage 0 to Vcc 


Output Voltage 


Top Operating Temperature: M54HC Series | -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time Vec=2V | 0 to 1000 
Veco = 4.5 V 0 to 500 
0 to 400 


Value 
Symbol Parameter Vee Ta = 25°C -40 to 85 °C |-55 to 125 °C 
wv} 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
High Level Input ee ee Ce ee 
Voltage = ee ce (ee 
6.0 Es ae ae re 
Vi | Low Level Input | fos | os | | os 
Mollage ee ee ee 
6.0 | a ae ee ee ee 
Von | High Level ' ee ee ee 
Output votage Fas] Yi" | low20ua [ae fas | [4a] [ae] 
6.0 | or s9ieo| [59] |s9| | * 
Vi [lo=-4.0mA| 4.18 | 431] [413 / | aio] 
6.0 lo=-5.2mA| 5.68/58 | [563/ [560] | 
Vo. | Low Level Output f Fm ee 
Voltage Vi |= 20vA; foo [rot | fon | fon | 
(6.0 | or oo oa ota ee) 
Vi. |Io=4.0mA] | 0.17 | 0.26 | ~~ 033] | 0.40 
6.0]  |lo=52mA; fois | o26| | 033| _—| 0.40 | 
Cc 
Current ; 
cee epee] TTL er 
Current 
3/4 
Dia, 
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M54/M74HC32. 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C | -55 to 125 °C 
54HC and 74HC 74HC 


Output Transition 
Time 


Propagation 
Delay Time 


| Cw | InputCapacitance| | 


sd Fl 
Capacitance 
(*) Cpp 1s defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circurt). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S - 10183 


TEST CIRCUIT Icc (Opr.) 


$-10210 


INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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kw, SGS-THOMSON MS4HCT32 
Tf ncrosectromes M74HCT32 


QUAD 2-INPUT OR GATE 


a» HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 1 HA (MAX.) AT Ta = 25°C 
a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
a OUTPUT DRIVE CAPABILITY FiR 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


|IOH| = lol = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS 


tPLH = tPHL 
» PIN AND FUNCTION COMPATIBLE WITH M1iR C1R 
54/74LS32 (Micro Package) (Chip Carrier) 
ORDER CODES : 
DESCRIPTION M54HCT32F1R M74HCT32M1R 
The M54/74HCT322 is a high speed CMOS 2-INPUT M74HCT32B1R = M74HCTS2C1R 


OR GATE fabricated in silicon gate C2MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power consum- PIN CONNECTIONS (top view) 
ption. It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. The internal circuit is composed of 
2 stages including buffered output, which gives high 
noise immunity and a stable output. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HCT devices are designed to 
directly interface HSC2MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 


February 1993 1/4 
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M54/M74HCT32 


TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,4, 9, 12 1A to 4A | Data Inputs 


LC10990 


Positive Supply Voltage 


LOGIC DIAGRAM 


A x 


LC11270 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | Cpe Sis nit_— 
| lo | 
flora 


| Pp | Power Dissipation 500 (*) 
Storage Temperature -65 to +150 
Load Temperature (10 509 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT32 


RECOMMENDED OPERATING CONDITIONS 


Output Voltage [oe oe ONNGes = 
Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


V 
V 
V 
°C 
°C 


0 to 500 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 


DC SPECIFICATIONS 


Value 
Symbol Parameter Voc Ta = 25°C -40 to 85 °C |-55 to 125 ° 


54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Vit Low Level Input 4.5 
Voltage to 
5.5 


VoH High Level 
Output Voltage 


VoL Low Level Output 


- ph no 
aS * iy 
oO oy (en) 
>) 
a 


Voltage Vin - Ls 
OF | lo= 4.0 mA 0.17 | 0.26 0.33 0.40 
Vit 
Input Leakage Vi = Voc or GND +0.1 #1 +4 
Current 


Additional worst 
case supply 
current 


Other Inputs at 
Vcc or GND 


Icc Quiescent Supply | 5.5 | Vi= Vcc or GND 
Current 


ot 
pas 


oo nN 
fo) Oo 
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M54/M74HCT32 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input t, = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Veo Ta = 25 °C 
(V 


tTtH Output Transition | 4.5 
tTHL Time 


ee ie oi 
tPLH Propagation 4.5 3 
tPHL Delay Time 
InputCapacitance| | | | 


39 
Capacitance 


(") Cpp Is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$C06180 


TEST CIRCUIT Icc (Opr.) 


$-10210 


INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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kg, SGS-THOMSON 
YF ucroLectRomes 


» HIGH SPEED 
tpp = 13 ns (TYP.) AT Vcc =5 V 

» LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 

mw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

x OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
{tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS42 


DESCRIPTION 


The M54/74HC42 is a high speed CMOS BCD-TO- 
DECIMAL DECODER fabricated in silicon gate 
C°MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
A BCD code applied to the four inputs A-D selects 
one of ten decimal outputs YO-Y9, which goes low 
to fifteen gives a high level at all outputs. This device 
also can be used as a 3-to-8 LINE DECODER, when 
the D input is assigned as a disable input. This de- 
vice is useful for code conversion, address deco- 
ding, memory selection, demultiplexing, or readout 
decoding. 

Allinputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
Vee: 4 


A 


; 1 OUTPUT 
. 

l 

| 


33 


SCOS650 


December 1992 


M54HC42 
M74HC42 


BCD TO DECIMAL DECODER 


B1R 
(Plastic Package) 


ral 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC42F1R M74HC42M1R 
M74HC42B1R M74HC42C1iR 


(Ceramic Package) 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 
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M54/M74HC42 


PIN DESCRIPTION IEC LOGIC SYMBOL 
__PINNo | SYMBOL | NAME AND FUNCTION | 


15,14,13, | A,B,C,D | Data al ee 
12 
, 2,3, 4 Yo to Yo earn Outputs 
5,6, 7,9 
10, 1 


| 8 | GND __| Ground (ov) 
| 16 | Voc _| Positive Supply Voltage 


Ve 


BCD/DEC 


LC141120 


LOGIC DIAGRAM 


YVVVVVV VV V VY 


So 
NS 
Se 
> 
> 
> 

> 
> 
So 
So 
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M54/M74HC42 


FUNCTIONAL TABLE 


CODE No. BCD INPUTS _ = = _DECIMAL OUTPUTS = _ _ 
fo{[ecl]eplalyw{ | |v | Ys! Ys | Ye | Yr | Ys | Yo 
Put] ae] wH | a H | H | H|H 

H H 

H 


H 


Pe ze H 


Value 


Value | 


DC Output Source Sink Current Per Output Pin 


Storage Temperature -65 to +150 
Lead Temperature (10 sec) 300 °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


V 


O 
Top Operating Temperature: M54HC Series 
M74HC Series 


Vec = 4.5 V 0 to 500 


Vec =6V 0 to 400 


{a7 SGS-THOMSON ee ee eee oe ee 
, MICROELECTRONICS 


M54/M74HC42 
DC SPECIFICATIONS 


Test Conditions Value 
(vy) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


High Level Input 
Voltage 


Vit 


mbol 
Vin 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


VoL 
017} 0.26] | 0233 0.40 
lo= 5.2 mA fois |o026} [033] | 0.40 | 
Input Leakage Vi = Voc or GN +0.1 Lee ac 
Current 
loc Quiescent Supply Vi = Voc or GND 4 40 
Current 


Parameter 
|_Min. | Typ. 
{TLH Output Transition | 30 | 
tra | Time ry ma PT ns 
6.0 | a eee ee ee 
teu | Propagation || 64 | 195 
tra. | Delay Time Pe [26 [a3 [| [a8 | 8 
| 6.0 | | dt 4 | ee || ea 


InputCapacitance | | 
Cpp (*) | Power Dissipation E 
Capacitance i 


(*) Cep is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc 
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SF wicROELECTROMICS 
202 


M54/M74HC42 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUT- OF-PHASE 
OUTPUT 


IN-PHASE 
OUTPUT 


TEST CIRCUIT Icc (Opr.) 


Petite eeeeecis 
oO 


< 
wo 


$-10207 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTIC TEST 
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M54HC51 
M74HC51 


DUAL 2 WIDE 2 INPUT AND/OR INVERT GATE 


a HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc = 5 V 

u LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a» SYMMETRICAL OUTPUT IMPEDANCE 
[10H | = lot = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6V 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS51 


DESCRIPTION 


The M54/74HCS51 is a high speed CMOS DUAL 2 
WIDE-2 INPUT AND/OR INVERT GATE fabricated 
in silicon gate C?MOS technology. It has the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. It contains a 2- 
WIDE 2-INPUT AND-OR-INVERT GATE and a 2- 
WIDE 3-INPUT AND-OR-INVERT GATE. 


The internal circuit is composed of 3 stages (2-IN- 
PUT) or 5 stages (3-INPUT) including buffered out- 
put, which gives high noise immunity and a stable 
output. All inputs are equipped with protection cir- 
cuits against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ae 
A 

| | OUTPUT 
=? as 
I 
I 


December 1992 


(Plastic Package) (Ceramic Package) 


Fa oe 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC51F1R M74HC51M1R 
M74HC51B1R M74HC51C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC51 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


1,12,13,9,] 1Ato1F Data Inputs 
10, 11 


2,3,4,5 | 2Ato2D 
| g6 | 1Y,2Y | Data Outputs 
Ground (OV 


14 Positive Supply Voltage 


TRUTH TABLE 


X = DON'T CARE 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate 
V 
| 


DC Output Voltage -0.5 to Vcc + 0.5 


‘f mA 

mA 

| lo _| DC Output Source Sink Current Per OutputPin | 5m 
mA 
Power Dissipation mW 

Storage Temperature °C 
| T _| LeadTemperature(10sec) | 8Q—C( tsi‘“‘“C;*'rL SOC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


eve 
Len 
| Ik | DC Input Diode Current 
El lee 2 
Le ep 


Vi 
O 
li 
OK 
Te 
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M54/M74HC51 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter Value | niit_ 
Supply Voltage 
Input Voltage 


Voc = 4.5 V 0 to 500 
0 to 400 


0 to 1000 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125° 
54HC and 74HC 74HC 54HC 


a ae 

High Level Input Si ee ee ee ee eee 
Voltage EE eS 

er ee ee ee ee 

Vi | Low Level Input a ae re a A ee 
Vellage aes a Ee ee eee 

| 6.0 | a a re ee ee ee 

Vox | High Level ; re ee ee I 

cutpuvatase [a5] Yi" | on20na aa [as | [aa | [aa | 
6.0 | or (s9{eo{/ [s9[ [so] | * 

Vi flo=-4.0mA| 4.te| 431] [413] [ato] 

/6.0|  |lo=-5.2mA/ 568] 58 | |563| | 560| | 

Vo. | Low Level Output pee ae i ee 

Voltage vin [=20HAT | oo fon | for] [ot | 
6.0 | or oe oa ea oa 

Vit 17|026| [oss] | 040 | 

| 6.0 jg |o26| | 0.33 0.40 

0. =| +1 


Input Leakage 
Current 

loc Quiescent Supply 
Current 


—_ 


Vi = Vcc or GND 
Vi = Voc or GND 


Oo |;O 

J —_—k 

CO 1N 
I+ C 


E 


mil 
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M54/M74HC51 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tj = 6 ns) 


| Test Conditions _ Conditions Value 
Symbol| Parameter sO Ta = 25°C -40 to 85 °C |-55 to 125°C| ynit 
54HC and 74HC 74HC 


Output Transition 
Time 4 | 4.5 | 


6.0 | 
Propagation 
Delay Time 


6.0 
satiate 


Cpp (*) | Power Dissipation mE 
Capacitance 


) Crop is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
ee to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + loc 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S- 10179 


TEST CIRCUIT Icc (Opr.) 


S-10188 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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7 ixucrogectromes M74HC73 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


» HIGH SPEED 

fuax = 75 MHz (TYP.) AT Vec = 5 V 
s LOW POWER DISSIPATION 

loc = 2 pA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VNIH = VniL = 28 % Voc (MIN.) 


Nid 


a» OUTPUT DRIVE CAPABILITY B1R F1R 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo. = 4 mA (MIN.) . 
» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
» WIDE OPERATING VOLTAGE RANGE MiR C1iR 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 
a» PIN AND FUNCTION COMPATIBLE WITH ORDER CODES : 
54/74LS73 M54HC73F1R M74HC73M1R 


M74HC73B1R M74HC73C1iR 


DESCRIPTION 


The M54/74HC73 is a high speed CMOS DUAL J-K 
FLIP FLOP WITH CLEAR fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
‘power consumption. Depending on the logic level 
applied to J and K inputs, this device changes state 
on the negative going transition of clock input pulse 
(CK). The clear function is accomplished inde- 
pendently of the clock condition when the clear input 
(CLR) is taken low. All inputs are equipped with pro- 
tection circuits against static discharge and transient 
excess voltage. 


PIN CONNECTIONS (top view) 


- INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec an ig 
| 
A 

| 1 OUTPUT 
fs 1 
I 
| 


NC = 
No Internal 
Connection 


1 


ScOs6S0 
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M54/M74HC73 


TRUTH TABLE 


X: Don’t Care 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
1CK, 2CK | Clock Input 


1CLR, Asyncronous Reset 


2CLR Inputs 


True Flip-Flop Outputs 
13, 8 1Q,2Q | Complement Flip-Flop 
Outputs 
14, 7,3, 10} iJ, 2J, 1K, | Synchronous Inputs; 
2K Flip-Flop 1 And 2 
Ground (OV) 
Positive Supply Voltage 


LOGIC DIAGRAM 


IEC LOGIC SYMBOL 


LC11380 


a ae a L577 86s:THomson 
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M54/M74HC73 


ABSOLUTE MAXIMUM RATINGS 


Th 


V 
V 
; 

DC Output Source Sink Current Per Output Pin 
DC Voc or Ground Current 
| Pp | PowerDissipation TOT) 

Storage Temperature -65 to +150 
= Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Pp Parameter | ate | nit 
| Vcc | Supplyvoltage to 
| Mi | inputvottage tee | 
| Vo | OutputVotage toe | 
[ eel Operating Temperature: M54HC Series 7G 

M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 i 


Veco = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC73 


DC SPECIFICATIONS 


a 
b> 
ww) 


-55 to 125 °C 


-40 to 85 °C 
74HC 


Value 


Test Conditions 


_— Ss > 
> 5 oO. Q. 
ro) 
o 2. a o 5 o |3 
@ me = _ O g | 
G = > 2 > > gS lo 
© ® @ o ® ® oO clot 
© oD 1 ®D —_3 iD RO. 
A. dase Ay x= 2 & Sel oe 
Ss |8s |B 56 asls5 
<i> > xr O > £O/;/CO 
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M54/M74HC73 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter y Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


tTLH Output Transition 
tTHL Time 4.5 


Propagation 


Delay Time 
(CLOCK - Q) 


=a foal 
oj;on)}o 


—k 
in) 
oi 


Propagation 


Delay Time 
(CLEAR - Q) 


Maximum Clock : 
Frequency 


G) |} 
a1 |O 
pall peed Foal 20 Pell Cre Fs (ee) 
o1 }o1}0oO | HR [PO | [PO (o) 
wip i lo 
N |B [BD |r 


Minimum Pulse 
Width 
(CLOCK) 


twiL) Minimum Pulse 
Width 
(CLEAR) 
ts 


Minimum Set-up 
Time 


nm |p | > 
(oo Si Tee) 


— Ing | 


— 
4 
© 


AN ms cased hg ale Lng naa pas 
w}oO wn |o 1 |O oo o|o 


|a/a [s/o Ja f~wjyj— ja [~ mM {MTR [N [hy 
GC | OT} OT FOO [On |] | Oo} On on 01/0 [gy j- [ol 


aay 


= ]h = | -|N 
o}o ojo wn }o 


Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ° fin + loc/2 (per FLIP/FLOP) 
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a oe 
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fy, SGS-THOMSON 
S/ | SGS THOMSON 
213 


M54/M74HC73 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 


S$- 10149 


INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR 


a HIGH SPEED 

fmax = 71 MHz (TYP.) AT Vcc = 5 V 
a LOW POWER DISSIPATION 

Icc = 2 WA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VNIH = VniL = 28 % Voc (MIN.) 
a» OUTPUT DRIVE CAPABILITY FiR 

10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


| lon | = lo = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS 


tPLH = tPHL 
» WIDE OPERATING VOLTAGE RANGE M1R C1iR 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 
= PIN AND FUNCTION COMPATIBLE ORDER CODES - 
WITH 54/74LS74 M54HC74FiR M74HC74M1R 
M74HC74B1R M74HC74C1R 
DESCRIPTION 


PIN CONNECTIONS (top view) 


The M54/74HC74 is a high speed CMOS DUAL D 
TYPE FLOP WITH PRESET AND CLEAR fabrica- 
ted in silicon gate C°MOS technology. It has the sa- 
me high speed performance of LSTTL combined 
with true CMOS low power consumption. A signal on 
the D INPUT is transferred to the QOUTPUT during 
the positive going transition of the clock pulse. CLE- 
AR and PRESET are independent of the clock and 
accomplished by a low on the appropriate input. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/M74HC74 


TRUTH TABLE 


INPUTS 


X: Don't = 


PIN DESCRIPTION 
| PINNo | SYMBOL | NAME AND FUNCTION _ 
2CLR Direct eee 

| Datainputs 
(LOW-to-HIGH, Edge- 
acsalia 

a 1PR, 2PR aca ce aaa Set - Direct 
aca ce aaa 


1Q, 2Q True Flip-Flop Outpus 


1Q, 2Q Complement Flip-Flop 


Outputs 
Ground (OV) Le11880 


Positive Supply Voltage 


LOGIC DIAGRAM 


PRESET 
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M54/M74HC74 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue | t 
Vec__| SupplyVoltage tO | 
| Mi | DCinputVoltage | OS toc HO | 
-—Yo_| 0¢ Output Votage | 0S toVec +08 | 
| tk | DC input Diode Current, =| 

Ol eee ee 
| lo | DC Output Source Sink Current Per OutputPin | 25 Tm 
loc orleno | DC VocorGround Curent | Om 
[Po | PowerDissipation CSCO) 
| Teg | StorageTemperature | Sto HSO | 
| T__| LeadTemperature(10sec) 300 ome 


Absolute Maximum Ratings are those saute a which damage to the device may occur. Functional operation under these conditionis notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Vec = 4.5 V 0 to 500 
0 to 400 


ka SGS-THOMSO cl a eG 
S/ | chet eddie 
O17 


M54/M74HC74 


DC SPECIFICATIONS 


> > > > =. 1S 
ra - Q/9 

O 4H 

x 

+ 


° 

N e 

I © 

; Ceccunneeee i 
Fe FS 


-55 to 125 °C 


-40 to 85 °C 
74HC 


Value 


< Q 
7 = a FS S Zz 
= = o}N; © o;njO | Oo 
cS) en dd ee cd 
5 2 [4s 8 [ese fg 
3S > |s 
O ee es cd Li: ee I II 
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2.0 
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3 

Q. 
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=) 
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> 

® 
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= 

oO 
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Low Level Input 


Voltage 


o) 
ro) 
O 
= 
O 
> 
ss 
=) 
= 
=) 
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High Level Input 


Voltage 
Input Leakage 


Current 


@ 
> 
® 

—! 

<= 

) 

a 


_ 


Vin 
Vit 
VOH 
VoL 
Icc 
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M54/M74HC74 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _| Value 
Symbol] Parameter__| y,, -40 to 85 °C |-55 to 125 °C 
(V) S4HC « and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
try | Output Transition | | 30 | 7 | =| 95 | | t10 
tra. | Time (aaa a A a 
peo La ae eC 
teun | Propagation | | 48 [150 | | 190 | | 225 
teu. | Delay Time | {te {| 30 | | 38 | | 45 | 
scree lacs peo ie ee ee ee ee 
ten | Propagation | | st | 150] | 190 | | 225 
tex. | Delay Time | fiz | 30 | | a8 | | 45 | 
Secale peo. -—_| 18 | 28 |_| 2 |__| 
Maximum Clock fe2}a| | s | j42| | 
Frequency si [es | [a5 | [a [| Mee 
ro ere Es a a i ae ee 
tw) | Minimum Pulse fe | ef 76 | 95. | aa | 
tway | Width retet tet te] = 
aie ro a aD ee 
twa) | Minimum Pulse | 2.0 | pt at | 7s | | os | | 410 
wih ee coe ce ee 
Pe) pe | |e fis] | iw | {| 19 | 
Minimum Set-up (rs OE ep 
qe SE aks ee es eee 
peo [itis Ba es Oo Sa = ee 
Minimum Hold ee EOS ss 0s eo: 4 
Time Fees (mes (Na A PP 
rm ee ae er eee ee ee ee 
“lege fe FR 
Removal Time See ae Oa 
sitet 6.0 aes ee a es 
InputCapacitance| | | ts | to | | to | | to | ope 
ad 
Capacitance 


(*) Ceo is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc/2 (per FLIP/FLOP) 
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M54/M74HC74 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


INPUT TRANSIENT TIME IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. F2=F1/2 


3-10164 


SWITCHING CHARACTERISTICS TEST WAVEFORM (K = Vcc) 


S -10162 /1 


6/6 Ti SGS-THOMSON 
S/ | MICROELECTRONICS 
220 


ky, SGS-THOMSON MS4HCT74 
A iwicrostectRomcs M74HCT74 


DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR 


a HIGH SPEED 
fuax = 53 MHz (TYP.) AT Vcc = 5 V 
a LOW POWER DISSIPATION 
Icc = 2 pA (MAX.) AT Ta = 25 °C 
a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


lou | = lo. = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS 


tPLH = tPHL 
a PIN AND FUNCTION COMPATIBLE MiR C1R 
WITH 54/74LS74 (Micro Package) (Chip Carrier) 
ORDER CODES : 
DESCRIPTION MS54HCT74F1R | M74HCT74M1R 
The M54/74HCT74 is a high speed CMOS DUAL D M74HCT74B1iR M74HCT74C1R 


TYPE FLOP WITH PRESET AND CLEAR fabrica- 
ted in silicon gate C°MOS technology. It has the sa- 
me high speed performance of LSTTL combined 
with true CMOS low power consumption. A signal on 
the D INPUT is transferred to the QOUTPUT during 
the positive going transition of the clock pulse. CLE- 
AR and PRESET are independent of the clock and 
accomplished by a low on the appropriate input. All - 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. This 
integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HCT devices are designed to 
directly interface HSC*MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


February 1993 1/6 


221 


M54/M74HCT74 


TRUTH TABLE 


INPUTS OUTPUTS FUNCTION 


X: Don't Care 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,13 1CLR, Asyncronous Reset - 
2CLR Direct Input 


Clock Input 
(LOW-to-HIGH, Edge- 
Triggered) 

Asyncronous Set - Direct 
Input 


Complement Flip-Flop 
Outputs 
LC11330 


Pe 
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M54/M74HCT74 


ABSOLUTE MAXIMUM RATINGS 


|_lo___| DC Output Source Sink Current Per OutputPin, | 25 | mA 
| Po | PowerDissipation = 8007) | 
Storage Temperature 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition ts not implied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Y 
Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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M54/M74HCT74 


DC SPECIFICATIONS 


Test Conditions Value 


Parameter Ta - 25 °C -40 to 85 °C -55 to 125 °C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Viz] lo=-20 pA} 4.4 | 4.5 4.4 4.4 

Output Voltage Vin 
4a a 

Low Level Output lo= 20 nA 0.1 0.1 0.1 

Voltage te 
Sl At Ld ed I Ro 

Input Leakage 55 Vi = Voc or GND +0.1 +1 +1 A 

Current 

Quiescent Supply | 5.5 | Vi = Vcc or GND 20 ce 

Current 


Additional worst 5.5 | Per Input pin 
case supply V, = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 
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‘M54/M74HCT74 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


| Test Conditions _ 
54HC and 74HC 74HC 54HC 
eee Tey Te) a 
tTLH Output Transition | 4.5 15 19 pee 
tTHL Time 
tPLH Propagation 4.5 21 33 41 
tPHL Delay Time 
(CLOCK - Q) 
ca Tne PEP Pr ee 


Delay Time 


(CL, Sill Q, Q) 
Minin Set-up 
Time 


Minimum Hold 4.5 

Time 
Minimum 4.5 1 
Removal Time 
(CL, PR) 


a a a 10 a ne (pe 


Cpp (*) | Power Dissipation 32 F 
Capacitance p 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which Is lines from the | | consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Ioc/2 (per FLIP/FLOP) 
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M54/M74HCT74 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


INPUT TRANSIENT TIME IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST F2=F1/2 


3-10164 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$C06650 


$Ct06640 
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kw_ SGS-THOMSON 
ST wicrogLectRowics 


a» HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 2 WA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Voc (MIN.) 

=m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a» SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc = (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS75 


DESCRIPTION 


The M54/74HC75 is a high speed CMOS, 4-BIT D- 
TYPE LATCH fabricated in silicon gate C?MOS te- 
chnology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con- 
sumption. It contains two groups of 2-bit latches con- 
trolled by an enable input (G1 e2 or G3e4). These two 
latch groups can be used in different circuits. Each 
latch has Q and Q outputs (1Q - 4Q and 1Q - 4Q). 

The data applied to the data input is transfered to the 
Q and Q outputs when the enable input is taken high 
and the outputs will follow the data input as long as 
the enable input is kept high. When the enable input 
is taken low, the information data applied to the data 
input is retained at the outputs. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


December 1992 


M54HC75 
M74HC75 


4 BIT D TYPE LATCH 


Ye, 


iii 


B1R F1R 
(Plastic Package) (Ceramic Package) 


am \ 
o r¢l 
vel! 


M1iR C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC75F1R M74HC75M1R 
M74HC75BiR M74HC75C1R 


PIN CONNECTIONS (top view) 


No Internal 
Connection PC10890 
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M54/M74HC75 


TRUTH TABLE 


ae 2 | a | Funcrion 
FUNCTION 
| bp | G@ | ala | 


Ps ae ae: 
Fe ee a ee 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


Complementary Latch 
Outputs 

Data Inputs 
latches 3 and 4 
latches 1 and 2 


Ground (OV 
Positive Supply Voltage 


IEC LOGIC SYMBOL 


LC11130 


ABSOLUTE MAXIMUM RATINGS 


Unit | 
| tw | DC input Diode Current | Om 
| lox | DC Output Diode Current Om 
| lo | DC Output Source Sink Current Per OutputPin, | 2B Tm 
[loc or leno | DC VecorGroundCurent | Tm 
| Po | PowerDissipation | 00) Sm 
| Teg | StorageTemperature |S to | 


Value 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 : 0 
hyp itatttonones 
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M54/M74HC75 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter Value 


Supply Voltage 


Operating Temperature: M54HC Series 
M74HC Series 
| Input Rise and Fall Time 


0 to 500 
0 to 400 


DC SPECIFICATIONS 


Value 
Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125° 
(Vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


Vin | High Level Input Pr ee i a 
4.5 | 


Voltage 


6.0 | i een ee ee ee ee 


Vi | Low Level input PT fos | lf los | os | 
Voltage ae as rs ee ee 

6.0 | ee ee 

Vox | High Level ie re a ee 

Output Voltage Viv | on20PA| 44 [a5 | | 44 | | 4a || 
6.0 | or fs9{e6o0| |[s59/ [so] | * 

Vi [lo=-4.0mAl 4.18 | 431] | 4i3 | [ato] | 

}6.0|  |lo=5.2mal568| 58 (| |[563| | 560| | 

Vo. | Low Level Output we aa (a sa 

Voltage Va | =20HAT foo fot] fon [| on 
6.0] or Poor oat ome] eons] 

Vi [lo 4.omal | 0.17 |o26| |o33| | oo | 


flox5.2ma| | o.te|o26| [oa] | 0.40 


Input Leakage Vi = Voc or GND +0.1 Ei +1 LA 
Current 

lec Quiescent Supply Vi = Voc or GND 2 20 40 nA 
Current 
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M54/M74HC75 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta — 25 °C -40 to 85 °C -55 to 125 °C 
54HC and 74HC 74HC 

tTLH Output Transition 
tTHL Time 
tPLH Propagation 
tPHL Delay Time 

(DATA-Q) 
tPLH Propagation 
tPHL Delay Time 

(G-Q) 


] 
< 
Ko) 


tw(H) Minimum Pulse 
Width (G) 
ts Minimum Set-up 
Time 
th Minimum Hold 
Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cpp * Vec * fin + loc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr) 
WAVEFORM 


S- 10165 


* INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 


44 (7 SGS-THOMSON 
530 oY, MICROELECTRONICS 


ka, SGS-THOMSON 
By] vir pte atta 


» HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 2 pA (MAX.) AT Ta = 25 °C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2 V (MIN.).Vi_ = 0.8 V (MAX.) 


m OUTPUT DRIVE CAPABILITY 10LSTTLLOADS - 


» SYMMETRICAL OUTPUT IMPEDANCE 
|IOH| = lot = 4 mA (MIN.) 

s PIN AND FUNCTION COMPATIBLE WITH 
54/74LS75 


DESCRIPTION 


TheM54/74HCT75is ahigh speed CMOS 4-BIT D-TYPE 
LATCH fabricated in silicon gate C2MOS technology. It 
has the same high speed performance of LSTTL combi- 
ned with true CMOS low power consumption. It contains 
two groups of 2-bit-latches controlled by an enable input 
(G1 ¢ 2 or G3 e 4). These two latch groups can be used 
in different circuits. Each latch has Q and Q outputs (1Q - 
4Qand 1Q-4Q). The data applied to the data inputis tran- 
sfered to the Q and Q outputs when the enable input is 
taken high and the outputs will follow the data input as long 
as the enable input is kept high. When the enable input is 
taken low, the information data applied to the data input is 
retained at the outputs. All inputs are equipped with pro- 
tection circuits against static discharge and transient ex- 
cess voltage. This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HCT devices are designed to direc- 
tly interface HSC*MOS systems with TTL and NMOS 
components. They are also plug in replacements for 
LSTTL devices giving a reduction of power consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


January 1993 


M54HCT75 
M74HCT75 


4 BIT D TYPE LATCH 


hi, 


ais 


B1R FiR 
(Plastic Package) (Ceramic Package) 


\ 
M1R C1iR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCT75F1R M74HCT75M1R 
M74HCT75B1R M74HCT75C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection PC10890 


1/4 
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M54/M74HCT75 


TRUTH TABLE 


mm “aie: | Fomcrion 
FUNCTION 
pp | a@ | ala 


aes ae ee ee 
oe ae ee oe 
| x | t | an [| Qn | LATCH | 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


1,4, 11,8 | 1Qto4Q | Complementary Latch 
Outputs 


2, 3, 6, 7 1D to 4D Data Inputs 
4 G3 e 4 Latch Enable Input, 
latches 3 and 4 
13 Gie2 Latch Enable Input, 
latches 1 and 2 
15,15, 10,9) 1Qto4Q Latch Outputs 


Ground (OV) 
Positive Supply Voltage 


SCHEMATIC CIRCUIT 


IEC LOGIC SYMBOL 


LC11130 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V 
V 
| 


C 
I 
K 


po Parameter | te it 
| | DC Input Diode Current | ROA 
| lox | DC Output Diode Curent mA 
| lo | DC Output Source Sink Current Per Output Pin | 2H | 
Jloc or leno | DC Voc orGround Current | BO | mA 
| Po | PowerDissipation | OO) | 
| Tey | Storage Temperature | Sto tO | 
| Ti__| Lead Temperature (10sec) | 80 | 


‘ Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 


(*) 500 mW: = 65 °C derate to'300 mW by 10mW/C: 65.°C to 85 °C 
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M54/M74HCT75 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter =| ate =| it_ 
Supply Voltage 
Output Voltage 


Top Operating Temperature: -M54HC Series -55 to +125 °C 
’ M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 | ons | 


DC SPECIFICATIONS 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 


Low Level Input 
Voltage 


High Level 
Output Voltage 


4.31 


lo= 20 pA 


lo= 4.0 MA 


loc Quiescent Supply 
Current 


Additional worst ; Per Input pin 
case supply V; = 0.5V or 
current Vi=2.4V 
Other Inputs at 
Voc or GND 
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M54/M74HCT75 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test | TestConditions _ Value 
Symbol Parameter 7 Ta = 25 °C -40 to 85 °C -55 to 125 ss 4 
anal and 74HC 74HC 54HC 
| Min. | Typ. ace 
tTLH Output Transition | 4.5 sae 19 22 
tTHL Time 
tPLH Propagation 4.5 18 35 42 
tPHL Delay Time 
(DATA-Q) 
tPLH Propagation 4.5 50 
tPHL Delay Time 
(G-Q) 
twiH) | Minimum Pulse Pe 15 19 22 
Width (G) 
Minimum Set-up 4 10 13 15 
Time 
a 
Time 
InputCapacitance| | = | SCS] | to | | to | | tt |p 


Cpp (*) | Power Dissipation F 
Capacitance P 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ¢ fin + loc 


Oo 
— 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr) 
WAVEFORM 


$-10462 
S- 10166 


“INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54HC76 
M74HC76 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


« HIGH SPEED 
fuax = 65 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
loc = 2 WA (MAX.) AT 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon | = lot = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS76 


DESCRIPTION 


The M54/74HC76 is a high speed CMOS DUAL J-K 
FLIP FLOP fabricated in silicon gate C°MOS te- 
chnology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con- 
sumption. Depending on with the logic level at the J 
and K inputs this device changes state on the nega- 
tive going transition of the clock pulse. CLEAR and 
PRESET are independent of the clock and are ac- 
complished by a logic low on the corresponding in- 
put. All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 


—77 
I 
A 

| 1 OUTPUT 
ae 
I 
I 


“3 


October 1992 


nF 


Hii 


B1iR F1R 
(Plastic Package) (Ceramic Package) 


oe 
MiR C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC76F1R M74HC76M1R 
M74HC76B1R M74HC76CiR 


PIN CONNECTIONS (top view) 


NC = 
No Internal - 
Connection PC10920 
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M54/M74HC76 


TRUTH TABLE 


INPUTS OUTPUTS 


FUNCTION 


CLR | ck | a | ai | 

(a a CD” a 
PL | am | | NO CHANGE 
a ee a es ee eee, 
a a es a ee 
pL | am | am | toGae 
| J | am | a | NOCHANGE | 
X: Don’t Care 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,6 1CK, 2CK | Clock Input (HIGH to 
LOW edge triggered) 
1PR, 2PR | Set Inputs (Active LOW) 
1 


3,8 CLR, Asynchronous Reset 
2CLR Inputs (Active LOW) 


LC€11340 


6 ky S&S:THoMsoN 
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M54/M74HC76 


ABSOLUTE MAXIMUM RATINGS 


| . 


mA 
| lo | DC Output Source Sink Current Per Output Pin | 2m 
| Po | PowerDissipation 0) S| 
C 


Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol | Parameter =| Value | nit_ 
Supply Voltage 
Input Voltage 


Output Voltage 0 to Vcc 


Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 1000 
Voc = 4.5 V 0 to 500 
0 to 400 


ia je 


Input Rise and Fall Time 
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M54/M74HC76 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter ~~ | Ta = 25°C -40 to 85 °C | -55 to 125 °C 
54HC and 74HC 74HC 
ube | Min. | 
: . 


ee Level Input 1.5 
i 


io) 
her 
ol 


|. 
nO 


Pjols |o B |! 
5 ce) ine} 


fl cal Level Input 
Voltage 


High Level 
Output Voltage 


on | | 
oOo; 1oO 
-& |P 
o1 | © 
nf | a |S 
oy [oO NO 


vt 


Vi = ies: or ‘GND 


Ko) 
aren pare 
oo |N 


It 
2 


Quiescent Supply Vi = Vec or GND 
Current 


EE 


is 
— 
foe) 
i 
o 
ah 
Oo |O = 
mw} #i2|2lololo ae 
AAS 
a 
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M54/M74HC76 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 
Value 


Symbol Parameter Ta= -40 to 85 °C | -55 to 125 °C 
: i 54HC a ae 74HC BAHC © 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Output Transition | | 30 | wm | | 98 | | ito 
tTHL Liao: | 


Time [Ps 1s 22 
ar as 8 [9 

fn _| Propagation 602s [ss 80 
tra. | Delay Time as es [at [ae | 

K-00) [eo as Per es [se 

in| Propagation Pe 0 [75 [Tato | 


Tea Time 


Maximum Clock 
Frequency 


ine | Minimum Pulse fae Pe [as fai 
twa) | Wht a 
re 


(CLOCK) 


Minimum Pulse 2.0 


Width ae ee ee 

(CLR, PR) | fo | ia | fT te | it 

a Minimum Set-up pf 2s | || os | | tio | 
Time poe a] 


Minimum Hold fe ee 
Time ae ae ee ee 


a 
tan Minimum Pee as es [a0 | 
RemovalTime [45 Ps fs [as [ae 
Cn eo! es ee a ee 


On. en Gamer dk Lio] 


Cpp (*) | Power Dissipation 38 
Capacitance 


) Crp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
Boe to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + loc/2 (per FLIP/FLOP) 
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M54/M74HC76 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10169 


TEST CIRCUIT Icc (Opr.) 


S-10170 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC77 


Ky SGS-THOMSON pb nd 


MICROELECTRONICS 


4-BIT D-TYPE LATCH 


a HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc = 5 V 

» LOW POWER DISSIPATION 
Icc = 2 WA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS77 


DESCRIPTION 

The M54/74HC77 is a high speed CMOS 4-BIT D-TY- 
PE LATCH fabricated in silicon gate C°MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power consum- 
ption. It contains two groups of 2-bit latches controlled 
by an enable input (G1 e 2 or G3 e 4). These two latch 
groups can be used in different circuits. The data ap- 
plied to the data inputs (1D, 2D, or 3D, 4D) are tran- 
sfered to the Q outputs (1Q, 2Q, or 3Q, 4Q) 
respectively when the enable input (G1 e 2 or G3 e 4) 
is taken high. The Q outputs will follow the data inputs 
as long as the enable input is kept high. When the ena- 
ble input is taken low, the information data applied to 
the data inputs is retained at the Q outputs. All inputs 
are equipped with protection circuits against static di- 
scharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


FiR 


(Plastic Package) (Ceramic Package) 


ae nf 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC77F1R M74HC77M1R 
M74HC77B1R M74HC77C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection PC10950 


SCcOSESO 
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M54/M74HC77 


‘TRUTH TABLE 


INPUTS OUTPUTS 


eae ee ee 

ee 
ae ee aaa 

xf 1 fe, ror 


X: Don't Care 


PIN DESCRIPTION. 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,;2):5;6 1D to 4D | Data Inputs 


G3e4 Latch Enable Input, 
Latches 3 and 4 
| NC | No Internal Connection 
8,9, 13, 14 Latch Outputs 


Latches 1 and 2 
es Ground (OV) 
Positive Supply Voltage 


‘LOGIC DIAGRAM. 


= Ky SGS-THomson. 


IEC LOGIC SYMBOL 
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LC11440 


M54/M74HC77 


ABSOLUTE MAXIMUM RATINGS 


DC Input Diode Current 


-65 to +150 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cate | nit_| 
| Vcc | SupplyVoltage = —“‘LSC*‘“(#’ C hMOHTTCC“—‘iEC‘ Cd 
| ov | inputVoltage tO | CU 
| Vo | Outputvoltage ——“idSC Ct CidLCCd 
[ee | Operating Temperature: M54HC Series 
M74HC Series -40 to +85 “C 


Input Rise and Fall Time 0 to 1000 | 


Veco = 4.5 V 0 to 500 


fy, SGS-THOMSON — HS 
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M54/M74HC77 


DC SPECIFICATIONS 
Value 
Symbol Parameter Vv Ta = 25 °C -40 to 85 °C 
vy) 54HC and 74HC 74HC 54HC 
Vin | High Level Input es 
votage [4 | ist 
0. p42 | | 
Low Level Input a ae 
Valage Th 
ca en ee rs 


(ee 
Vou | High Level P19 | | 49 | 
Output Votage cg) RC 
or es a 
as] 


vV—_~ 


4.31 | tee ee 
iorsamal see [sa | [se | [seo | 


lo= 20 LA 


3] lo= 4.0 mA 
lo= 5.2 mA 
Po) = Vcc or GND 


Low Level Output ee 


Voltage 


Input Leakage 
Current 
ie Quiescent Supply ie V 


Current 


= Voc or GND 
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M54/M74HC77 
AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Bacameine 7 Ta =25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 


Output Transition 


Time 


Propagation 
Delay Time 


Propagation 
Delay Time 
(G- Q) 


Minimum Pulse 
Width 
(G) 


Minimum Set-up 
Time 45 


— |} or |— |— IN | | P 
0O7;O JOIN |O IN | Oo 


e e 


Minimum Hold 
Time 


Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/4 (per FLIP/FLOP) 


N 


pe) 
— A 


—_ 
Oo 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr) 
WAVEFORM 


INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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ky, SGS-THOMSON MS4HC85 
7 wicroztectRoMcs M74HC85 


4-BIT MAGNITUDE COMPARATOR 


_ a HIGH SPEED 

tpp = 22 ns (TYP.) at Vcc =5 V 
a LOW POWER DISSIPATION 

Icc = 4 pA (MAX.) at Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VnIH = VNIL = 28 % Vcc (MIN.) 
» OUTPUT DRIVE CAPABILITY BIR FIR 

10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


[lon] = loc = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS cont 


tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE M1R C1R 
Vcc (OPR) =2Vto6V (Micro Package) (Chip Carrier) 
a PIN AND FUNCTION COMPATIBLE WITH ORDER CODES: 
54/74LS85 M54HC85FiR M74HC85M1R 


M74HC85B1R M74HC85C1R 


DESCRIPTION 


The M54/74HC85 is a high speed CMOS 4-BIT MA- 
GNITUDE COMPARATOR fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. This comparator compares two 
4-bit words and provides a high voltage level on one 
of the A> B out, A = B out and A < B out outputs. 
The comparing bit number is easily expanded by ca- 
scading several devices as shown in the typical ap- 
plication. All inputs are equipped with protection 
circuits against static discharge and transient ex- 
cess voltage. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


9 
a 
- 
2 
° 
@ 
SCOSESO Vv 
< 
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M54/M74HC85 


PIN DESCRIPTION 


IEC LOGIC SYMBOL 


LC11140 


LOCIG DIAGRAM 


B2 14 >o 
A2 3 
COMPARING 
INPUTS 
Bi “> 
Al 12 > 
S a>s 
po 2—{>o ee e 
4g 
ao "+> ed a 
ACB 
ace 2 


CASCADING = 
INPUTS are 
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‘M54/M74HC85 


TRUTH TABLE 


ee -A>B | AcB | A=B | A>B | AcB | A=B_ 
At>BI 
A0>BO 


= ~ = L H L L H L 


EEE Ne, nae cae) ne Fe Fe 


X 
X: DON'T CARE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


DC Output Source Sink Current Per Output Pin 
loc oF leno 
| Po | PowerDissipation = 0) | 


Storage Temperature -65 to +150 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC85 


RECOMMENDED OPERATING CONDITIONS 


= 
ee aT eS 
TV put Votage veg 
ee 
Ez 


V 
V 
V 
p Operating Temperature: M54HC Series -55 to +125 C 
C 
ns 


oO 
-40 to +85 e 


0 to 1000 i 


M74HC Series 


tr, tt Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Symbol Parameter 
High Level Input 
Voltage 


Vin 
VIL Low Level Input 
OH 


Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


+ 
~~ 
= 


Voltage 


V High Level 
Output Voltage 

Voi Low Level Output 
Voltage 


OO} 
On 
on o1 
ee 
= 

om | 
eee 
4 

on | 


a 
| 
OT 
NO 
3 
> 
a [a |B | » | 
@ la | | [oO NO 
Lie on | |D |B [fo 
co |~ © |“ wn |oO 
j=) 
—_— 


on 
| 
‘ 
nN 
(o>) 
xc 
> 


or 
Vit | Io=-4.0 mA 


Vi = 
lo= 20 uA 
ViH - H 
or 
5 | Vit lIo= 4.0 mA 
lo= 5.2 MA 


fafa io aS 

S|oO/aA lo ho 
wed ea 
am |G) |3 
Olin | 


~ & {hy & |p A|y| se 
on on |o on | oO mM!loO}] 6 


Input Leakage 
Current 
Quiescent Supply 
Current 


© 
_ 
O};O |O 
So fa |! 
Oo 1O |}O 
a jou }oa 
= — 


SB |m |B [ro 
ol o1 | © 
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M54/M74HC85 
AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
ee 54HC and 74HC 74HC 54HC 
My Typ 


tTLH Output Transition 
tTHL Time 45 


tPLH Propagation 


| 4.5 | 
| 6.0 | 
tpH. | Delay Time 
6.0 | 


Nh Ww 
Bowed 


(A, B-OUT) 


tPLH Propagation 
tPHL Delay Time 
(CASCADE-OUT) 
Input Capacitance az 
Cpp (*) | Power Dissipation 
Capacitance 


(") Cpp is defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec * fin + loc 


Tw |d 
sp ejefe| s- 


=r ir (tia lal |= [no [st 
sissies 


Ee 


Ne) 

ro) 
sa {iu{ioico lw io lala ijal~y 
© {a |e [or |= JN [| wo join 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


IN-PHASE 
OUTPUT 


OUT-OF-PHASE 
OUTPUT 


S-10174 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 


G7 SGS-THOMSO 9/6 
Sf | sel Keb 
251 


M54/M74HC85 


TYPICAL APPLICATION 


A-DATA 


(LSB) 
AO Al A2 A3 AG AS AB A7 


A>Bin yo 
A=BIN HC85 — HC85 = HC85 
A<Bin ae 


BO B1 B2 B3 84 8566 B87 
LSB 


ery 0€0€(%0W0ensns 


B-DATA 


LSB = lowest significant bit MSB = MOST SIGNIFICANT BIT 


X: DON’T CARE 
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ST] 


» HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc = 5 V 

» LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25°C 

» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
|lou| = lo = 4 mA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) =2V TO6V 

=» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS86 


DESCRIPTION 


The M54/74HC86 is a high speed CMOS QUAD 
EXCLUSIVE OR GATE fabricated in silicon gate 
C?MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
Input and output buffer are installed, which enables 
high noise immunity and stable output. 


All inputs are equipped with protection Circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


3 


SCOS650 


December 1992 


SGS-THOMSON 
NICROELECTROMICS 


M54HC86 
M74HC86 


QUAD EXCLUSIVE OR GATE 


FiR 
(Plastic Package) (Ceramic Package) 


Fa nd 


M1R C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC86F1R M74HC86M1iR 
M74HC86B1R M74HC86C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC86 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 


SCHEMATIC CIRCUIT (Per Gate) 


LC11010 


ABSOLUTE MAXIMUM RATINGS 


| Po | PowerDissipation 500 (° 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC86 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
Supply Voltage 


Input Voltage ~ 0 to Vcc 


Top Operating Temperature: M54HC Series . 
M74HC Series 


Vcc = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 
cans eae eee ee 
V 
" Min. | Typ. | Max. | Min. | Max. | Min. | Max, 
Vin | High Level Input cee eer ae oe 
Voltage 3i5| | [31s] fais{ | VY 
| 6.0 | a ee ee ee ee 
Vi | Low Level Input ae a eee ee ee 
Voltage a ee ee ee 
a ae ee eae 
Von | High Level ae |20 [Pao ae 
Output Voltage lo=-20HA| 44 [45 | | 44] | 44 [| 
-s9 [60] |s59|/ [s9] | ¥ 
4i8/431[ | 413| |4to; | 
58 | | 563| | 5.60 | 
Vo. | Low Level Output he al OO ON 
Vollage 45|y,,|'o=20uAl | oolor| [orl | o1 
6.0 | or Poss " 
Vi [Io=4.0mA| | 0.17 | 0.26 | | 0.33 0.40 


6.0|  |lo=5.2mAl __| 0.18 | 0.26 | 0.33 0.40 
Input Leakage Vi = Voc or GND +0.1 +4 +1 uA 
Current 
loc Quiescent Supply Vi = Vcc or GND 1 10 | 20 uA 
Current 
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M54/M74HC86 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = t# = 6 ns) 


| Test Conditions _| Conditions Value 
Symbol Parameter : Ta = 25°C -40 to 85 °C -55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


Output Transition 
Time 


| 6.0_ 
Propagation 
4.5 | 


Delay Time 45 


6.0 | 
| Cw _| Input Capacitance | __ 


Cpp (*) | Power Dissipation 
Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circurt). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + Ioc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


Vout 
(SW =GND) 


Vout 


Lc11170 


TEST CIRCUIT Icc (Opr.) 


$+ 10221 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a 


a HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 1 WA (MAX.) AT Ta = 25°C 

a» -COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
[lou | = lo. = 4 mA (MIN.) 

a - BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

‘a PINAND FUNCTION COMPATIBLE . 
WITH 54/74LS86 


‘DESCRIPTION 


‘The M54/74HCT86 is a high speed CMOS QUAD 
. EXCLUSIVE OR GATE fabricated in silicon gate 
C2Mos technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
Input and output buffer are installed, which enables 
high noise immunity and stable output. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age.This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
- LSTTL logic families. M54/74HCT devices are de- 

’ signed to directly interface HSC?MOS systems with 
TTL and NMOS components. They are also plug in 
‘replacements for LSTTL devices giving a reduction 
of power consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ScoS6S0 


February 1993 


M54HCT86 
M74HCT86 


QUAD EXCLUSIVE OR GATE 


F1R 


(Plastic Package) (Ceramic Package) 


AO 


M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCT86F1R M74HCT86M1R 
M74HCT86B1R M74HCT86C1R 


NC = 
No Internal 
Connection 


PIN CONNECTIONS (top view) 
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M54/M74HCT86 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


SCHEMATIC CIRCUIT (Per Gate) 


LC11010 


$-7026 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | tue | Unit 
| Im | DC Input Diode Current, Om 


lox DC Output Diode Current + 20 


mA 
| lo _| DC Output Source Sink Current Per OutputPin | 25m 
. 

°C 


DC Veo or Ground Current 
| Pp | Power Dissipation 500 (*) 
Storage Temperature -65 to +150 ie ae 


aye Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C 65 °C to 85 °C 
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M54/M74HCT86 


RECOMMENDED OPERATING CONDITIONS 


Output Voltage 
M74HC Series -40 to +85 ne 
te 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 | ons 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Ta = 25 °C -40 to 85 °C 
54HC and 74HC 74HC 


High Level Input 
Voltage 


< 
Q 
O 


Low Level Input 
Voltage 


High Level 
Output Voltage 


ae 
ron) 


lo=-20 pA | 4.4 
lo=-4.0 mA| 4.18 | 4.31 Ll 4.13 
aa 


0.17 | 0.26 


Low Level Output 
Voltage 


lo= 4.0 mA 


> > O~hin-e- Al Ss 
wn on nFumln?® wu] = 


Input Leakage 
5. 
Current 


Quiescent Supply | 5.5 
Current 


Alcc Additional worst 
case supply 
current 


Per Input pin 
V; = 0.5V or 
Vi = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


or 
on 
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M54/M74HCT86 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, —— tr = tt = 6 ns) 


Test | Test Conditions _| | ste tti(‘i‘sCOY 
rns and 74HC 74HC 54HC 
| Typ. | Max. | Min. | Max. | Min. | Max. | 

tTLH Output Transition | 4.5 15 19 23 

tTHL Time 

tPLH Propagation 4.5 15 24 30 36 

tPHL ees Time 

Cin Input | Input Capacitance | 


Cpp (*) | Power Dissipation = oa 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Voc * fin + Ioc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


Vout 
(SW=GND) 


LC11170 (SW=Vec ) 


$C06240 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC107 
M74HC107 


DUAL J-K FLIP FLOP WITH CLEAR 


a HIGH SPEED 
fmax = 75 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
loc = 2 WA (MAX.) AT Ta = 25 °C 

=» HIGH NOISE IMMUNITY 
Vn = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lo. = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6V 

=» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS107 


DESCRIPTION 


The M54/74HC107 is a high speed CMOS DUAL J- 
K FLIP FLOP fabricated in silicon gate C°MOS te- 
chnology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con- 
sumption. These flip-flop are edge sensitive to the 
clock input and change state on the negative going 
transition of the clock pulse. Each one has inde- 
pendent J, K, CLOCK, and CLEAR input and Q and 
Q outputs. CLEAR is independent of the clock and 
accomplished by a logic low on the input. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 


a 
I 
7 
| ' OUTPUT 
+ 
I 
U 


FIR 


(Plastic Package) (Ceramic Package) 


Fa nt 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC107F1R M74HC107M1iR 
M74HC107B1R M74HC107C1R 


PIN CONNECTIONS (top view) 


oO 
=z 
a 
1 


20 


i: 


SCOS6S50 


October 1992 


NC = 
No Internal 
Connection 


PC11060 
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M54/M74HC107 


TRUTH TABLE 


X° Don’t Care 


PIN DESCRIPTION 
| PINNo | SYMBOL | NAME AND FUNCTION 
1, 8, 4, 11 Synchronous Inputs; 
2K Flip-Flop 1 And 2 
Complement Flip-Flop 
Outputs 
2 


True Flip-Flop Outputs 


,6 

,9 ; 

Clock Input 

1CLR Asynchronous Reset 
2CLR Inputs 

Ground (OV) 

Positive Supply Voltage 


LC11410 


LOGIC DIAGRAM (1/2 Package) 


LC11510 
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M54/M74HC107 


ABSOLUTE MAXIMUM RATINGS 


=e Parameter | Cale ~—|SCnit_ 
Supply Voltage 0.5 to +7 ve) 


: DC Input Voltage -0.5 to Vop + 0.5 
DC Output Voltage -0.5 to Vop + 0.5 


+ 20 
tebe ot ie Sega a 
-__lo__| DC Output Source Sink Current Per Output Pin _{_428 _|_ mA _ 
facet [00 Ver orGroudcuren stoma 
eC" eT 500 (" 


Storage Temperature -65 to +150 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter _Value 
Supply Voltage 2to6 


V Input Voltage 0 to Vcc 
Vo Output Voltage 0 to Vcc 
7 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 


0 to 400 


- 3/6 
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M54/M74HC107 


DC SPECIFICATIONS 


(Vv) 54HC and 74HC 74HC 54HC 
_Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
ne a ae a ee ee 
Peet 


ollage 1.35 1.35 1.35 

ee ee ee 

eae ieee. aime ee 

Output Voltage eh ee 7 
reo] se [eo] 


[as low4.o mal 4.18 | 411 14a | _1 ato} 
663} | 560] 


Vo. | Low Level aE of | [or] [or 
votage pe eee 
ie 
| 4.5 | Vin 


Parameter 


High Level Input 
Voltage 


ea 
on 5.2 mA| lees2mal [oe [ozs | [oa {| oo 


aA al 
Current 
Quiescent Supply co Vcc or GND 20 40 uA 
Current 
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M54/M74HC107 


AC. ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C | -55 to 125 °C 


54HC and 74HC 74HC 54HC 


Pirin [-Typ. [max [atin [ wax. | Min | Ma 

far | OutoutTransiion [2 [Pao fm | te fio 

tou | Time | Te fis Pe [ae | 

ee 

inn | Propagaion [2 a8 es | Pas5 [0 

ima | Delay Time [4 a [es [Pat [ae | 
eces Tie fat 


26 | | 
tpLy | Propagation s2 | 140] [175 | | 
tPHL Delay Time_ ae ee ee 

ai Pes [30 
fax Maximum Clock 
hoa Frequency 


twiL) Minimum Pulse 
Width 
(CLR) 


Minimum Set-up 


W( 
Ww 
ts 
Time 
th 
Time 


| Minimum Hold 
tREM Minimum 
Removal Time 
(CLR) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/2 (per FLIP/FLOP) 


twiH) | Minimum Pulse 
tw(L) Width 
(CLOCK) 
IN 
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M54/M74HC107 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 


TRANSITION TIME OF INPUT WAVEFORM IS THE SAVE AS 
THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S$ -10217 $-10218 
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ky, SGS-THOMSON M54HC109 
>/ MMe oclecnomes M74HC109 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


= HIGH SPEED 
fax = 63 MHz (TYP.) AT Voc = 5 V 
=» LOW POWER DISSIPATION See 
loc = 2 WA (MAX.) AT Ta = 25°C iis 2 his | 
2 HIGH NOISE IMMUNITY lat hit 
VNiH = VniL = 28 % Voc (MIN.) 
» OUTPUT DRIVE CAPABILITY B1R FIR 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
=» SYMMETRICAL OUTPUT IMPEDANCE 


[lon | = lo = 4 mA (MIN.) 
« BALANCED PROPAGATION DELAYS cont 


tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE M1R C1R 
Vcc (OPR) =2V TO6 V (Micro Package) (Chip Carrier) 
a PIN AND FUNCTION COMPATIBLE ORDER CODES : 
WITH 54/74LS109 M54HC109F1R M74HC109M1R 
M74HC109B1R M74HC109CiR 
DESCRIPTION 
The M54/74HC109 is a high speed CMOS DUAL J- 
K FLIP-FLOP WITH PRESET AND CLEAR fabrica- PIN CONNECTIONS (top view) 


ted in silicon gate C°MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 


In accordance with the logic level on the J and K in- 
put is device changes state on positive going tran- 
sitions of the clock pulse. CLEAR and PRESET are 
independent of the clock and accomplished by alow 
logic level on the corresponding input. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 


=i] 
I 
A 
| | OUTPUT 
“gs 
I 
u 


NC = 
No Internal 
Connection 


December 1992 1/6 


267 


M54/M74HC109 


PIN DESCRIPTION IEC LOGIC SYMBOL 


PINE. SYMBOL | NAME AND FUNCTION 


1CLR, 2CLR Asynchronous Reset 
Direct Input 


2,4,3,13 | 1J, 2d, 1K, Syncronous Inputs; 
2K car ela 1 and 2 
eae 12 1CK, 2CK | Clock | Clock Input = sd 
5, 11 1PR, 2PR | Asynchronous Set Direct 
Input (Active LOW) 


1Q, 2Q True Flip-flop Outputs 


7,9 1Q, 2Q Complement Flip-flop 
Outputs 
i ae Ground (OV) 
LC11150 
| 16 | Voc __| Positive Supply Voltage 


LOGIC CIRCUIT 


TRUTH TABLE 


INPUTS 
| cur | PRU] Cy | KC 
ae ea 


re ae ae ae co 
a 


L 
L 


x< |< 


TOGGLE 


H 


X = DON'T CARE 
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M54/M74HC109 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Value | nit 
| Voc__| SupplyVoltage toe? | 
| Mi | DCinputVoltage | OS toc 5 | 
| Vo | DCOutputVoltage OS toc 5 | 
|i | DC input Diode Current | tem 
[loc [06 Output Diode Curent __——SSSSSSSS—~idS 2d 
| lo | DC Output Source Sink Current Per Output Pin | 25 | mA 
joo or leno | DC Voc orGround Current | Om 
| Po | PowerDissipation | 0) S| 

T 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Syme) = | Parameter vale) at 

Voc 

ee ee 

| Vo_| Outputvoltage toe | 
M74HC Series -40 to +85 °C 

tr, te Input Rise and Fall Time 


Veco =4.5V 0 to 500 
0 to 400 
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M54/M74HC109 


DC SPECIFICATIONS 


Symbol Parameter 


Test Conditions 


Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


| | 


Vcc 
Ls | Min. | Typ. | Max. | Min. | Max. | 
Vin High Level Input 2.0 Rice ae a Eee ae ers a 
voltage as) fas Past ev 
| 6.0 p42] | [42] [42] 
Vi | Low Level Input ae a Ee a ee 
Voltage a ee ee ee 
| 6.0 ae a ee Ee 
Vow | High Level Re: Pear? ee ee ee 
Output Voltage Va [lo-20ua aa [a5 | [aa | | aa | 
6.0 | or s9|eo| |s9| |s59{ | * 
Vir [lo=-4.0mA| 4.18 [4.31 | | 413} | 440] | 
|6.0|  |lo=5.2mAl 5.68/58 | | 563| | 560| | 
Vo. | Low Level Output = ei a ee 
Voltage Va (o=20HA| foo lor | [or] | o1, 
6.0 | or [Pee Sf OO sOieln = NO One|, © 
Vi ligne 4.omal | 0.17 | 0.26] | 033 |__| 0.40 | 
/6.0|  |lo=5.2mA|_ foie} o.26| [oss] | 040° 
Loe Input Leakage 60 Vi = Vcc or GND L +0.1 +1 +1 pA 
Current 
er ee 
Current 
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M54/M74HC109 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _| Value 


Symbol Parameter 7 Ta = 25°C’ -40 to 85-°C |-55 to 125 °C 
yi 54HC and 74HC 74HC 54HC 


| Min. | Max. | Min. | Max. | 

tru | Output Transition te 30 | 75 | | 95 | | 410 | 

trH. | Time nt a eee eS 

a ee 

teun | Propagation | [| 50 | 150 | | 190 | _—i|_ 25 | 
me | bots La Pie [a0 [as Pas | 

cic 8,0) oa [aa | 26 

teun | Propagation | 50 | 150| [190 | ‘| 225 | 

tex. | Delay Time | | 16 | 30 | | 38 | | 4s | 


ses Fs [es 


13 | 26 38 
fax | Maximum Clock ee a ee ee ee 
Frequency Psi[se [es [per 
37} e7 | | 30 | | es | 
ee ea 


Minimum Pulse abet ac 95 || 440 | 
twa) | Wieth (CLOCK es [as [ae | fee | os 
ae el ee ee 
twa) | Minimum Pulse_ ae ee ee ee ee 
width (CLR, PR) ee 
| te | ce ee ee 
Minimum Set-up ie ieee Oa 8 Oe 
Time es ee en ee 
ee ee ee ee 
Minimum Hold ae a eee ee 
Time fee Sos soe eso ae 
eee ean ae ee 
trem | Minimum ae ee ee ee ee 
Removal Time ma 
ed a ae fC se 


iu, -[HopatCapacianee |} 


rat aes ae Se 
Rat = 
Capacitance 


) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
ae to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec * fin + Icc/2 (per Flip-flop) 
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M54/M74HC109 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S -10215/1 S-10172 


TEST CIRCUIT Icc (Opr.) 


$- 10170 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC112 
M74HC112 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


a HIGH SPEED 
fmax = 67 MHz (TYP.) AT Vcc = 5 V 
u LOW POWER DISSIPATION 
loc = 2UAAT Ta= 25°C 
a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 
‘s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
a SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 4 mA (MIN.) 
- » BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 
a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS112 


DESCRIPTION 


The M54/74HC112 is a high speed CMOS DUAL J-K 
FLIP-FLOP WITH PRESET AND CLEAR fabricated in 
silicon gate C*MOS technology. It has the same high 
speed performance of LSTTL combined -with true 
CMOS low - power consumption. The 
M54HC112/M74HC1 12 dual JK flip-flop features indivi- 
dual J, K, clock, and asynchronous set and clear inputs 
' for each flip-flop. When the clock goes high, the inputs 
are enabled and data will be accepted. The logic level 
of the J and K inputs may be allowed'to change when 
the clock’ pulse is high and the bistable will function as 
shown in the truth table. Input data is transferred to the 
input on the negative.going edge of the clock pulse. All 
inputs are equipped with protection circuits againststatic 
discharge and transient excess voltage. 


INPUT AND OUTPUT. EQUIVALENT CIRCUIT. 


: 
I 
I 
A: 
| ' OUTPUT 

7, 

I 

| 


7 


Vec = 


J 


October 1992 


BiR 


(Plastic Package) (Ceramic Package) 


ont 


C1iR 
(Micro Package) (Chip Carrier) 
- ORDER CODES : 
M54HC112F1R M74HC112M1R 
M74HC112BiR M74HC112C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC112 


TRUTH TABLE 


INPUTS OUTPUTS 


“FUNCTION 


cR_— | SPR] ly | CK | CK | Cc || 
i ale = es eee ee 
Efe ae se PEGE: | 
a a a ee ee ee eee 
po NO CHANGE 
a ae ee 2G I 
ae ane SA eee a ee es a 


ener 
a a = ee Oe ~~ ccc c= 
| oH of ow | hx UT Ux UT UL Ce | NO CHANGE 


X: Don’t Care 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
1,13 1CK, 2CK | Clock Input (HIGH to 
LOW edge triggered) 
2,12 1K, 2K Data Inputs: Flip-Flop 1 
and 2 
3, 11 iJ, 2J Data Inputs: Flip-Flop 1 
and 2 


1PR, 2PR | Set Inputs 
1Q,2Q | True Flip-Flop Outputs 


.Outputs 
2CLR 
8 | GND | Ground@v) 


LOGIC DIAGRAM (1/2 Package) 


ip, 
aioe 
q>i fs 


tC11390 


CLEAR 


*—_>o0—< : 
D—DpyDpY 
ee) ae 


D 
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M54/M74HC112 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter =| tue |i 
| Veco _| Supply Voltage -0.5 to +7 
= ai DC Input Voltage -0.5 to Vcc + 0.5 


Vec 

vi 3 

Vo 

lox 

| lo | DC Output Source Sink Current Per OutputPin | 5 mA __ 
s 

°C 


m 
m 
m 
m 
| Pp _| Power Dissipation P00) tm 
| T _| LeadTemperature(i0sec) Cd CC —“ <;ess“(‘issdrtC CY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter =| tue =| nit_ 
| Voc | SuppyVoltage Tt TC 
| vi | inputvotage toe | 
| Vo__| OutputVoltage toe | 
Pe | Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 | 


Vec=4.5V 0 to 500 
0 to 400 
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M54/M74HC112 


DC SPECIFICATIONS 


Value 
Symbol Parameter Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
| Min. | 
High Level Input | bra i ati 
i }3i5{ | 35] fis] | CV 
i en a ee, 
mi Level Input be es OS ore | n, OS | 
Voltage prs 135 | V 


High Level 
Output Voltage 


Vou 


Ea ine eh 8S BY -- 

io-5.2mA| 568/58 | | 563| | 560] | 

Le eon is Oi. Pons 

lo= 20 WA jmea| Pee Per Penta 
oo jeom| Tae ert pent ber . 

4.5 Vi dec 4.ma| | 0171026] | 0.33 | Too. 40 

lo= 5.2mAl sf ora fo26| | o33| | 0.40 | 


eee ee 

Current 

Wl sud bl oc OOK DO ak 
Current 


Low Level Sant [20 
Voltage 
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M54/M74HC112 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Parameter V Ta = 25 °C -40 to 85 °C -55 to 125 °C 
(vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


Symbol 


trun | Output Transition ae a 
ima | Time [Te fist |) ee 
| 6.0 | ae ee ee ee 
tptH | Propagation | [52 | 125 || 55 | | 190 | 
ime | Delay Time Ss 
ee | 6.0 | oe Wea eB tat | 26" |= <a 
tpLH | Propagation Le 135 | | 170 | | 205 | 
a | Delay Time, ar ar [se a 
GIR, PR 0,5) [5 ca ce ee 
fuax | Maximum Clock | s |i | [es] | 54{ 
Frequency a 
6.0 | 47 | 78) | pe) 32 
tw) | Minimum Pulse ae 2 Sa e: ears 
twa) ) Width | tL sé hf cis | | ag 22 
Cor) feo ass | Ps 
tw) | Minimum Pulse ee eee eee 
Width __ fe ee A OS et eee 
CUR PA Teo" es 
ts | Minimum Set-up || 28 | 75 || ls 
Time fea [ak 20 ee 
| 6.0 | oe ee as) se 
tn) | Minimum Hold i I Oe oie | 
Time et OL 0 aoe 4 
| 6.0 | = res cee eee ee 
Minimum | tes | co || oo | 70 | 
Removal Tne a oe a 
CURA) Tao” ee 
| Cw | InputCapacitance| | | | 5 | tt | | to | | t0 | op 
veer | 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + loc/2 (per FLIP/FLOP) 
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M54/M74HC112 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S -10162 /1 


S$-10148 S-10169/1 


TEST CIRCUIT (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC113 
-M74HC113 


DUAL J-K FLIP FLOP WITH PRESET 


a HIGH SPEED 
fMax = 71 MHz (TYP.) at Voc = 5 V 
a LOW POWER DISSIPATION 
lcc = 2 pA at Ta = 25°C 
a» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN:) 
= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
» SYMMETRICAL OUTPUT IMPEDANCE 
IloH| = lol = 4 MA (MIN.) 
» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
=» WIDE OPERATING VOLTAGE RANGE 
-Vcec (OPR) = 2 Vto6V 
a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS113 


DESCRIPTION 


The M54/74HC113 is a high soeed CMOS DUAL U- 
K FLIP FLOP WITH PRESET fabricated in silicon 
gate C2MOS technology. It has the same high spe- 
ed performance of LSTTL combined with true 
CMOS low power consumption. This circuit offers in- 
dividual J, K, set, and clock inputs. These monolithic 
dual flip-flops are designed so that when the clock 
goes HIGH, the inputs are enabled and data will be 
.accepted. The logic level of the J and K inputs may 
be allowed to change when the clock pulse is HIGH 
and the bistable will function as shown in the truth 
table as long as minimum set-up times are obser- 
ved. Input data is transferred to the outputs on the 
negative-going edge of the clock pulse. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


A 


| | QUTPUT 
77> ~S 

I 

I 


“J 


October 1992 


FiR 
(Ceramic Package) 


wd 


.C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC113F1R M74HC113M1R 
M74HC113B1R M74HC113C1R 


’ PIN CONNECTIONS (top view) 


1 CLOCK 


x 
Oo 
o 
- 
(= 


~{j1 


NC = 
No Internal 
Connection 
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M54/M74HC113 


TRUTH TABLE 


INPUTS _ OUTPUTS FUNCTION 


PRESET 


NO CHANGE 


TOGGLE 


NO CHANGE 


X: Don't Care 


LOGIC DIAGRAM 
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M54/M74HC113 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
1,13 1CK, 2CK | Clock Input (HIGH to 
LOW edge triggered) 
2,12 1K, 2K Data Inputs: Flip-Flop 1 
and 2 
3, 11 1J, 2d Data Inputs: Flip-Flop 1 
and 2 


1PR, 2PR 
1Q,2Q_ | True Flip-Flop Outputs 


1Q,2Q | Complement Flip-Flop 
Outputs 
Ground (0V) 
| 14 | Vee Positive Supply Voltage 


Voc 


LC11400 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue | Uniit_ 
| Voc | SupplyVoltage toe? | 
| Vi | DCinput Voltage 0B toc 5 | 
| Vo | DCOutputvoltage | OS toc 5 | 
mA 

| lo | DC Output Source Sink Current Per Output Pin, | 25 | mA 
| Po | PowerDissipation SY) | 

800 


TL Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


</< 


< 


RECOMMENDED OPERATING CONDITIONS 


[symbol| Parameter | ate | nit_ 
Output Voltage 


Operating Temperature: M54HC Series 
M74HC Series 


Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 


0 to 1000 
0 to 400 
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M54/M74HC113 


DC*SPECIFICATIONS 


Test Conditions Value 


Symbol Baranictar 7 *Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 
/ Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Vi | High Level Input he Saar se 
Voltage | is} [ais] | OY 
6.0 | | 4. | 


Vit Low Level Input : : 
Voltage en 188 | 188 | as 


Vou | High Level 22) are pat re 
Output Voltage re a ve lo=-20 pA ae SS ae ee 
psofeo{ [se {fsa { : 
5 ras] Vt lo=-4.0mA| 4.18 | 4.31 | 1413] | 410] | 
r6.0| _[lon5.2mAl568| 58 | | 563| | 5.60_ 
Vo. | Low Level Output M- PF foofos{ [oil or 
Voltage gece OO Om i oa iver 
reo] 0 00 | ot |__} oa | 1 ot . 
res] Ho 4.0 mAl__{ OAT 017 /0.26| [033] | 0.40 | 
eve eel fois |o26 | |o33| | 0.40 | 


i a al Ul 
ie lM a a 


Input Leakage 
Current 
Quiescent Supply 
Current 
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M54/M74HC113 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Parameter TA = 25 2C -40 to 85 od 6 -55 to 125 °C 
54HC and 74HC 74HC 54HC 
p. 


Output Transition | 2. 


Time 


Symbol 


tTLH 
tTHL 


— |— 1|(O 

Om }O On 
_ 

— |M 


teun | Propagation } 155 | | 190 | 
tex. | Delay Time ft | Be. 
oa Leet 
tPLH Propagation 55 fo 190 
tpH. | DelayTime _ aE: 
(PRESET - Q, Q) ae 
32 


ND & |p [po a ZF 
ro) wlo alo mlol| —6 


(o) O 1}O |W (01 /O1 | /O1 1M SOT eK [St (Aen (OP TIO 


fax Maximum Clock . 5.4 
Frequency 
twiH) | Minimum Pulse 
tw) | Width 
(CLOCK) 6.0. 
twa) | Minimum Pulse 
Width a5 | 
(PRESET) 
M . 


inimum Set-up 
me 


+ Jen on =a/ial@ml/oa/a lola! |o NM |o | (ee) 
oO —~ (|W (Or (MD |O || OD 1O jon Oo |— —_ 
G) | Po | 
NIN 


| ; | 
th Minimum Hold : 
Time 
Minimum : 
Removal Time 4 

(PRESET) 


— 
oO 


Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Voc * fin + loc/2 (per FLIP/FLOP) 


w |w | 
COmipn 


|p Ip & [po 
oo wn lO wo }o 
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M54/M74HC113 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


a OeNT S- 10218 


TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC123/123A 
M74HC123/123A 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


a HIGH SPEED 
tpp = 25 ns (TYP) at Vcc = 5V 
a LOW POWER DISSIPATION 
STANDBY STATE Icc=4 WA (MAX.) AT Ta=25°C 
ACTIVE STATE Icc = 200 A (TYP.) AT Vec=5V 
a HIGH NOISE IMMUNITY 
VniH = VniL = 28 % Voc (MIN.) 
s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
=» SYMMETRICAL OUTPUT IMPEDANCE 
lon = lo. = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 
» WIDE OUTPUT PULSE WIDTH RANGE 
twouT = 120 ns ~ 60 s OVER AT Vcc = 4.5 V 
a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS123 


DESCRIPTION 


The M54/74HC123 is a high speed CMOS MONO- 
STABLE multivibrator fabricated with silicon gate 
C?MOS technology. It achieves the high speed ope- 
ration similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. There are two trig- 
ger inputs, A INPUT (negative edge) and 8 INPUT 
(positive edge). These inputs are valid for slow ri- 
sing/falling signals, (tr = tf = | sec). The device may 
also be triggered by using the CLR input (positive- 
edge) because of the Schmitt-trigger input ; after 
triggering the output maintains the MONOSTABLE 
state for the time period determined by the external 
resistor Rx and capacitor Cx. When Cx > 10nF and 
Rx = 10KQ, the output pulse width value is appros- 
simatively given by the formula: twiour) = K e Cx e Rx. 
Two different pulse width constant are available: 
K=0.45 for HC123 K=1 for HC123A. 
Taking CLR low breaks this MONOSTABLE STA- 
TE. If the next trigger pulse occurs during the MO- 
NOSTABLE period it makes the MONOSTABLE 
period longer. Limit for values of Cx and Rx : 
Cx : NO LIMIT 
Rx: Voc<3.0V5KQto1MQ 

Voc 23.0V1KQto1MQ 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


October 1993 


ny 


FiR 
(Plastic Package) (Ceramic Package) 


Seer od 
\ 
M1R C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXCiR 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


3 
@ 
- 
=< 
uJ 
Vv 
~ 
= 
< 
WwW 
a 
™N 
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M54/M74HC123/123A 


SYSTEM DIAGRAM 


TIMING CHART 


i WOUT | 'wour*trr 


S-10028/1 
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BLOCK DIAGRAM 


S-10091/1 


Note: 


(1) Cx, Rx, Dx are extemal components 
(2) Dx is aclamping diode. 


M54/M74HC123/123A 


S-1009 2/1 


The extemal capacitor is charged to Vcc in the stand-by state, !.e. no tagger. When the supply voltage is turned off Cx is discharged mainly 
through an intemal parasitic diode (see figures). If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of da- 
maging the | C. with a surge current or latch-up If the valtage supply filter-capacitor is large enough and Vcc decrease slowly, the surge 
current is automatically limited and damage the I.C. 1s avoided The maximum forward current of the parasitic diode is approximately 20 
mA. In cases where Cx ts large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows : 


tr> (Voc — 0.7) - Cx/20mA 


In cases where tr is too short an external clamping diode 1s required to protect the I.C. from the surge current 


FUNCTIONAL DESCRIPTION 


STAND-BY STATE 


The external capacitor, Cx, is fully charged to Vcc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) are 
both turned-off. The two comparators that control 
the timing and the two reference voltage sources 
stop operating. The total supply current is therefore 
only leakage current. 


TRIGGER OPERATION 
Triggering occurs when : 


1 st) Ais "low" and B has a falling edge ; 
2nd) Bis "high" and A has a rising edge ; 
3rd) Ais low and Bis high and C1 has arising edge. 


After the multivibrator has been retriggered compa- 
rator C1 and C2 start operating and Qn is‘turned on. 
Cx then discharges through Qn. The voltage atthe 
node R/C external falls. 


When it reaches Vrer_ the output of comparator C1 
becomes low. This in turn resets the flip-flop and Qn 
is turned off. - 


At this point C1 stops functioning but C2 continues 
to operate. 


The voltage at R/C external begins to rise with a time 
constant set by the external components Rx, Cx. 


Triggering the multivibrator causes Q to go high after 
internal delay due to the flip-flop and the gate. Q re- 
mains high until the voltage at R/C external rises 
again to Vrern. Atthis point C2 output goes low and 
O goes low. C2 stop operating. That means that af- 
ter triggering when the voltage R/C externatreturns 
to VrReFH the-multivibrator has returned to its MONO- 
STABLE STATE. In the case where Rx - Cx are large. 
enough and the discharge time of the capacitor and 
the delay time in the I.C. can be ignored, the width 
of the output pulse tw (out) is as follows : 

tw(ouT) = 0.46 Cx - Rx (HC123) 

twiouT) = Cx - Rx (HC123A) 
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M54/M74HC123/123A 


FUNCTIONAL DESCRIPTION (continued) 
RE-TRIGGERED OPERATION 


When a second trigger pulse follows the first its ef- 
fect will depend on the state of the multivibrator. If 
the capacitor Cx is being charged the voltage level 
of R/C external falls to Vrefl again and Q remains 
high i.e. the retrigger pulse arrives in a time shorter 
than the period Rx - Cx seconds, the capacitor char- 
ging time constant. If the second trigger pulse is very 
close to the initial trigger pulse it is ineffective ; i.e. 
the second trigger must arrive in the capacitor di- 
scharge cycle to be ineffective; Hence the minimum 


TRUTH TABLE 


X: Don’t Care. Z: High Impedance 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


time for a second trigger to be effective depends on 
Voc and Cx. 


RESET OPERATION 


CL is normally high. lf CL is low, the trigger is not ef- 
fective because Q output goes low and trigger con- 
trol flip-flop is reset. - 


Also transistor Op is turned on and Cx is charged 


‘quicky to Vcc. This means if CL input goes low, the 


IC becomes waiting state both in operating and non 
operating state. 


NOTE 


OUTPUT ENABLE 
INHIBIT 
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PIN DESCRIPTION 


Pte] SYMBOL | NAME AND FUNCTION 


1A, 2A Trigger Inputs (Negative 


1B, 2B Trigger Inputs (Positive 
Edge Triggered) 


CLR, Direct Reset LOW and 

2CLR Trigger Action at Positive 
Edge 
Outputs (Active LOW) 


SRSdiCae External Resistor 
Capacitor Connection 
1Q,2Q | Outputs (Active HIGH) 


14,6 1Cext External Capacitor 
2Cext Connection 


Capacitor Connection 
| 8 | GND _| Ground (ov) 
Positive Supply Voltage 


ABSOLUTE MAXIMUM RATING 


Supply Voltage 

Vi DC Input Voltage 
DC Output Voltage 
He DC Input Diode Current 


DC Output Diode Current 


DC Vcc or Ground Current 


Power Dissipation 


Storage Temperature 


Th Lead Temperature (10 sec) 


Symbol | Parameter | ate | nit_ 


=o DC Output Source Sink Current Per Output Pin eee ee 


M54/M74HC123/123A 


IEC LOGIC SYMBOL 


1CLR 
1ex 
1RX/CX 


LC12960 


-0.5 to +7 
eS ee 
| mA 


+ 20 


pom 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC123/123A 


RECOMMENDED OPERATING CONDITIONS 


| Vcc | SupplyVoltage = —“(i‘“;*™*™SC*drSCi“‘#$RNNC#éRNOSGTCC“‘C‘idC 
M74HC Series -40 to +85 


| Unit __ 
fe eee 
ead 
°C 
Input Rise and Fall Time 


tooo 
| Cx | External Capacitor | NOLIMITATION 


(") The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx, the leakage of device and leakage due to the board 
layout and surface resistance. Susceptibility to externally induced noise may occur for Rx > 1MQ 


DC SPECIFICATIONS 


Value 
54HC and 74HC 74HC 54HC 
Vin High Level Input : 
V 
V 
V 


—_k 
on 
— 
o1 


~ | MM as I+ +1 |Llololo a) 


wo 
at 
oO 
[e) 
— 
Oo 


Vit Low Level Input 
Voltage 


OO} 
—_ 
om |Ol 


oR ou fe fo aS 
© loo | | {eo DN) 


Voltage 
Abad 


VOH High Level 
Output Voltage 


VoL Low Level Output 


Voltage lo= 20 LA 


or 
Vit | Io= 4.0 mA| 
[lo= 5.2 mA 


Vi = Voc or GND 


Pasa teal tse ea aoe 
oie Oly | 


is 


nD RIV |O[Al|olA|M]olA|wlolaAl|w| = 
© o (©) Ee?) Ol o1 |} © (oe) al;o |; — 

a 

r 

a 

nN 

3 

> 

D> 


Ie Ns :5 saab “< 
me ee oo | 22 on lo Ke) 
O}S lo lolo a [F/O 
IRIE ISIS a |i3 |o 


It 
oO 
an 


jo) 
aay 
oO 


Input Leakage 
Current 

R/C Terminal Off 
State Current 


Vi = Voc or GND 


I+ 
ec 
> 


V; = Voc or GND 


po 
> 


loc Quiescent Supply 
Current 


Active State 


Icc’ Vi = Vcc or GND 


AE tons fo B |! 
Rl [ola |o Le) 
Ty fon] fo a |S 
Slo lola \|o Ne) 


o1 
is 
: (=) 


Ne) I+ 
(a) ary 
w 
Nh 
c= 
> 


Supply Current (1) | 4.5 Pin 7 or 15 
feo oN ee ore) 4 1.3 1.6 
(1): Per Circuit 
6/9 (yz SGS-THOMSON 
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M54/M74HC123/123A 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test | Test Conditions _| Value 
Symbol Parameter Voc Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(V) 54HC and 74HC 74HC 54HC 


Z 


trun | Output Transition se 
tru. | Time ae Sa ee Pe 
[0 Pe te Ae |e) 
teu | Propagation | | to2 | 210 | | 205 | | 35 | 
tex. | Delay Time_ ae ee ee ee ee ee 
AB-AQ) Teo! ae ee ee 
ten | Propagation | | toa | 295 | | 205 | | 55 | 
tPHL perey Time ae eT ey ee 
CLRTRGGR-O.Q/"6 9 | ae Ee eee 
tpn | Propagation 2.0 || 68 | iteo | ~~ | 200 | | 240 | 
tea | Delay Time a 
ee) [eo | | te | a7 | lf 4 || att 
twour | Output Pulse eS eS es eS ee ee 
Width -oKe | [a2{ [| [|_| ss 
omer | ae Se 8 el ee Ea ie ee 
Cx-oipF | | 46] [ | | | 
Rx=100KQ [ [44 [ | | | [J ms 
[6.0 ae Es eee eee ee ee ee 
twour | Output Pulse Cx=100pF | |i9{[ | {| | | | 
Width Px-toKa | [a6 } | | | |_| 
ee Te fe er a 
Cx-oipe [| [os {| | [ | | | 
Rx=100KQ | fos | | | | | | sas 
6.0 | ae =” a a ee ( 
Atwout | Output Pulse +1 
Between Circuits ° 
in Same Package 
tw | Minimum Pulse a a ee 
twa) | Width [cee (Ree el Pe JOE eee 0 
[8.0 a ee ee eee 
twu) | Minimum Pulse ee ee 
Width (CLA) as 8 ee | 
60 ae See ee ee ee 
tr | Minimum Cx = 100 pF et 
Retrigger Time oe a Te 
p60. ae |S ee an ee ee ee 
Gre Or i See ie fe ed 
Rx=100KQ | [ia | | | CT sss 
6.0 | (ara | a ae ee ee ee 
|_Cw | inputCapacitance| | | ts } to | | to | | t0 | pe 
Gal" A 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Referto Test Circuit). Average operting currentcanbe obtained by the following equation. Icc(opr) =Cpp* Vcc * fin + loc’ Duty/100 + Ic/2 (per monostable) 
(Icc’: Active Supply Current) (Duty:%) 
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M54/M74HC123/123A 


Output Pulse Width Constant Characteristics Output Pulse Width Constant Characteristics 
(for HC123) (for HC123A) 


Output Pulse Width Characteristics (for HO123) Output Pulse Width Characteristics (for HC123A) 
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M54/M74HC123/123A 


TEST CIRCUIT Icc (Opr) 


$-10029 


* TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS 
THAT IN SASE OF SWITCHING CHARACTERISTICS TESTS. 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10030/1 
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QUAD BUS BUFFERS (3-STATE) 


a HIGH SPEED 
tpp = 8ns(TYP.) AT Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT 25 °C 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lon| = 6 mA (MIN.) 

a HIGH NOISE IMMUNITY 
VniH = VNIL = 28 % Voc (MIN.) 

a» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS125/126 


DESCRIPTION 


The M54/74HC125/126 are high speed CMOS 
QUAD BUS BUFFER (3-STATE) FABRICATED IN 
SILICON GATE C*MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 


These devices require the same 3-STATE control 
input G to be taken high to make the output go into 
the high impedance state. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


September 1993 


F1iR 
(Ceramic Package) 


wt 


CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXBiR M74HCXXXC1R 


PIN CONNECTIONS (top view) 


HC125 — 
G1 


Voc 
At G4 
Y1 A4 
G2 Y4 
A2 G3 
12 A3 


PC11280 


G1 
Al 
Yi 
G2 
A2 
Y2 
NC = GND 


No Internal 
Connection PC11290 
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M54/M74HC1 25/126 


CHIP CARRIER 


PIN DESCRIPTION (HC125) 


| PINNo | SYMBOL | NAME AND FUNCTION 
Gi to G4 


Ground (OV) - 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


LC 12800 


PC11310 


PIN DESCRIPTION (HC126) 


| PINNo | 


2,5, 9, 12 
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M54/M74HC125/126 


CIRCUIT DIAGRAM 


Vec Vec 
y Y 


A 
G LC12780 LC127390 


ABSOLUTE MAXIMUM RATINGS 


Value | Unit | 
| lo | DC Output Source Sink Current Per Output Pin | 85 | mA 


| Po | PowerDissipation | 00) mm 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
Supply Voltage 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time 0 to 1000 
Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC125/126 


DC SPECIFICATIONS 


| Test Conditions _| Conditions Value 
54HC and 74HC aces caciecas 
High Level Input 2. 
Voltage 
Low Level Input 
Voltage 


High Level 
Output Voltage 


| 
< 
co 


I: 
ine) 


> > — nh ou —_ 
_ . om, ? 


2 |o on | |r 

aren par (é) 

re ee Go |% om}/o 
Pla]s|- nae PP 
@ |oO | {eo 


Vi lo=-6.0 mA 


lo=-7.8 mA 


Mi 


Vi = i or GND 


on 
oO) 
Go 


Low Level Output 
Voltage 


an 


~ lp 12 [2 |S =| |2 
uloloal/-t7l/clo OO lg | 


Input Leakage 
Current 

3 State Output 
Off-state Current 


Quiescent Supply 
Current 


Vi = Vin or Vit 
Vo = Vcc or GND 


Vi = Vcc or GND 


I+ 
= 
on 


Vcc 
(V) 
ro 
eat 
45 y 
et 
45 v 
rm 


a| #] KIS ie |e\2 = |i 
© lo }-7|-t7{c Cc 
= pio 
a (dl bal F 
oO IO 


I+ 
fp Oo 
— 
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M54/M74HC125/126 


AC ELECTRICAL CHARACTERISTICS (Input t, = t = 6 ns) 


Test Conditions Value 
54HC and 74HC 74HC 54HC 
(V) | (pF) 
tTLH Output Transition | 2.0 
tTHL Time 5 


teLH Propagation 2.0 
teHL Delay Time ; 


tez 3 State Output 
tpZH Enable Time 


tPLz 3 State Output 
teHz Disable Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUTS 
Y 


OUTPUTS °K OUTPUTS 
v Y 


$-10292 
$- 20347 71 
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M54/M74HC125/126 


TEST CIRCUIT Icc (Opr.) 


Sereeeer eer! 
a LC12820 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE 


Veo =5V 


aera 
ae LC12840 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE 
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SC06250 


S$C06250 
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QUAD BUS BUFFERS (3-STATE) 


a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT 25 °C 
s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 
m BALANCED PROPAGATION DELAYS FiR 
tPLH = tPHL (Plastic Package) (Ceramic Package) 
=» SYMMETRICAL OUTPUT IMPEDANCE 
lo = Hlon| = 6 mA (MIN.) 
» COMPATIBLE WITH TTL OUTPUTS Sng 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
s PIN AND FUNCTION COMPATIBLE M1iR CiR 
WITH 54/74LS125/126 (Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
DESCRIPTION M74HCTXXXB1R M74HCTXXXC1R 
The M54/74HCT125/126 are high speed CMOS 
QUAD BUS BUFFER (3-STATE) FABRICATED IN 
SILICON GATE C*MOS technology. They have the 
same high speed performance of LSTTL combined Ee oreeee yee Oe New) 
with true CMOS low power consumption. These de- HOT125 — 
vices require the same 3-STATE control input G to G1 Vee 
be taken high to make the output go into the high im- 
pedance state.This integrated circuit has input and 
output characteristics that are fully compatible with Y1 A4 
54/74 LSTTL logic families. M54/74HCT devices 


Al G4 


are designed to directly interlace HSC°MOS sy- Re “ 
stems with TTL and NMOS components. They are A2 G3 
also plug in replacements for LSTTL devices giving Y2 AB 
a reduction of power consumption. All inputs are 

equipped with protection circuits against static di- GND 


scharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT —| gr ya¢ 


PC11280 


Vec -=5 
I 
k 
| 1 QUTPUT 
7 l 
I 
I 


NC = 
No Internal 
Connection PC11290 
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M54/M74HCT125/126 


CHIP CARRIER 


PC11310 


PIN DESCRIPTION (HCT126) 


| PINNo | SYMBOL | NAME AND FUNCTION | 
Positive Supply Voltage 


1,4, 10, 13 


HCT126 


LC 12800 LC12810 
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CIRCUIT DIAGRAM 


'HCT125 HCT126 


Vee Vec 
A A 

Y x 
G LC12780 G LC127390 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate | Unit 
| Vcc | Supply Voltage OS tO? | 
| vi | DC inputVoltage | OS tO 5 | 
| Vo | DCOutputvotage | OS toc 5 | 
|x | DC input Diode Current, =| Om 
| lox | DC Output Diode Curent | Om 


Vec 
Vi 
Vo 
lik 
lok 
| lo | DC Output Source Sink Current Per OutputPin, | 85 | mA _ 
| Po _| PowerDissipation =| CO) SCT mC 
Lead Temperature (10 sec 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions Is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Y 
Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V 


0 to 500 ns 


) 
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M54/M74HCT125/126 
DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
nd 74HC 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Quiescent Supply 
Current 


3 State Output Vi = Vin or Vit 

Off State Current Vo = Vcc or GND 

Additional worst Per Input pin 

case supply Vi = 0.5V or 

current Vi = 2.4V 
Other Inputs at 

Voc or GND 
lo= 0 


AC ELECTRICAL CHARACTERISTICS (Input tr = tp = 6 ns) 


| TestConditions | =  —S Value =———C—=*?/ 
re] oO ce] 

min] omer Tec] sadaaitae [i [a 

(pF) 

ial | Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
lc Kal i A 
tTHL Time 
tPLH = aoe i ees ee ee 
tea._| Delay Time as eo Pa eet a 
tea. | 3 State Output 28} 50 fas tka} ) 16 ak}. | aot) 98s 
tpzH | Enable Time /45|150|RL=1KQ| | 19 | 
Ba i Ol all 
aca Eanes Time 


on | Input Capacitance |_| io | | 10 | | 10 | pF 


Cpp (*) | Power Dissipation 5 c 
Capacitance P 


) Cpp 1s defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
ace to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + loc 
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TEST CIRCUIT Icc (Opr.) 


HCT125 


SC06250 


LC 12820 
HCT126 


SC0625D 


_] 


Eo ee ae 
on LC12840 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUTS 
Y 


OUTPUTS 
Y 


HCT125 


3V 


INPUTS 
— i] 
G IN = Ts 


OUTPUTS sin eeits 
Y Y 


$- 10290 eat eevee 


HCT126 


3V 


INPUTS 
G 


INPUTS 
G 


OUTPUTS 
OUTPUTS Y 
Y 


$-10292 
5-10290 § -10291 
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ae oe M74HC131 


MICROELECTRONICS 


3 TO 8 LINE DECODER/LATCH 


a HIGH SPEED 
tpp = 22 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) at Ta = 25 °C 

= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % VCC (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
| lon | = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc(OPR) = 2 V to6 V 

=» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS131 


DESCRIPTION 


The M54/74HC131 is a high speed CMOS 3 TO 8 
LINE DECODER/LATCH fabricated in silicon gate 
C2MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device is a DECODER/LATCH capable of se- 
lecting arbitrarily one of eight outputs by three binary 
inputs A, B, and CG, in this case, the selected output 
is at logic "low". 


Also, when ENABLE input G1 is set low or ENABLE 
input G2 is set high, selection is inhibited regardless 
of other input signals and all the outputs are at high. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


October 1992 


(Plastic Package) (Ceramic Package) 


Fi nd 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC131F1R M74HC131M1R 
M74HC131BiR M74HC131C1R 


PIN CONNECTIONS (top view) 


S- 7177/1 


i2 
> 


10 11 12 13 


NC = 
No Internal 
Connection 
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M54/M74HC131 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


a 


| | OUTPUT 
= 
J 
I 


“2 


IEC LOGIC SYMBOL 


BIN/OCT 
C8 / 


<I “<I <I <i <I <I ~<I <I 
oun fp WN =~ O 


“I 


LC11770 


TRUTH TABLE 


INPUTS 
ENABLE 


PIN DESCRIPTION 


SYMBOL 
HIGH, Edge-triggered) 
| 6 ~~ | Gt _| Enable (ActiveHIGH) | 
wae 
4 


9,10, 11, | YO, Y1, Y2,} Data Outputs 
12, 13, 14, | ¥3, 4, Y5, 
15,7 Y6, Y7 


Ground (OV) 
Vcc Positive Supply Voltage 


nyu = © 


ad ed eed ed ed ed ed Dd | 
a oO » WW 


™~ 


Lct1780 


OUTPUTS 
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SS SS Bes 


M54/M74HC131 


BLOCK DIAGRAM 


3-BiIT 
INPUT REGISTER 


3 to 6 LINE 
DECODER 


S-9917 


LOGIC DIAGRAM 


ename | G2 
INPUTS | Gt 


CLOCK 


JOC 
vy V 
i. 


SELECT 
INPUTS 


OATA 
OUTPUTS 


CU UH TU Uy 
YUUDUY 


(Os: 

He 

oie 
YUU Y 
ie 


en TL 
@ 
Y 
Y 


Y 
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M54/M74HC131 


ABSOLUTE MAXIMUM RATINGS 


Y 


Value 


| Unit _| 

. rae 

. 

| . 
ce) 


Storage Temperature -65 to +150 
Lead Temperature (10 seo 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


A 
A 
A 
A 
W 
C 

C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter | Value | Uiit_ 
| Voc | SupplyVoltage | to 
| vi_| inputvotage | too | 
Wot 


Output Voltage 
Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 |] 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC131 


DC SPECIFICATIONS 


Test Conditions Value 
a 54HC and 74HC 74HC 54HC 
|_| sre | Prine Se * 


High Level Input Cy eee a 
Voltage Pais {| as | [35] | CV 
Ee eee ee Po eee 
Low Level Input a ee ee ee ee ee 
Voltage ae ae ee ee Es 
Ht fis} {is} _| 18 
Von | High Level }19|20{ [i9| [io] | 
Output Voltage cape lo=-20uA| 44 [45 | | 44 | | 4 | 
psafeo | [se [ [ss 
m7 ras] Vi lo=-4.0mA| 4.18 | 4.31 | | 4.43 | | 4.10 
Perec Sen aa 563 | | 5. 


VoL Low Level Output hae a ; Ls oy 
Voltage 5! Vi lo=20 NA te et — 

80) 2 Sass He it Oe be ed 

ras] jlo=40mA| | 017 fo26| 033] | o. 
jlo 5.2mA| fora | o26| | 033] | o. 


o1 

Oo 

jo) 
oO |O |;O 
feck: [imc || es 


BE 
ATR 
ote) 


gp feos) [fan 
Current 
Quiescent Supply Vi = Vcc or GND 40 
Current 
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M54/M74HC131 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
ee 54HC and 74HC 74HC 54HC 


(V) 


{TLH Output Transition 

{THL 

tPLH Propagation 

tpH. | Delay Time _ 
(CLOCK - Yn) 

tPLH Propagation 

{PHL Delay Time 


tw) | Minimum Pulse 

twit) Width 
(CLOCK) 
Minimum Hold 
Time 


ts 
th 
Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Voc * fin + lec 


SWITCHING CHARACTERISTICS TEST CIRCUIT INPUT WAVEFORM 


< 
3| 
Y.) 
o 
z 
x 
a 


~< 
~ 


3- 9320 
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M54/M74HC131 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Yn 
(IN-PHASE) 


Yn Yn 
(IN PHASE) (OUT-OF-PHASE) 


t PHL 


Yn 
(OUT-OF - PHASE) 
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M54HC132 
M74HC132 


QUAD 2-INPUT SCHMITT NAND GATE 


« HIGH SPEED 
tpp = 11 ns (TYP.) AT Vcc =5 V 

u LOW POWER DISSIPATION 
loc = 1pA (MAX.) AT Ta = 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s HIGH NOISE IMMUNITY 
Vu (TYP.) = 0.9 VAT Vec =5 V 

s SYMMETRICAL OUTPUT IMPEDANCE 
[lo | = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS132 


DESCRIPTION 


The M54/74HC 132 is a high speed CMOS QUAD 2- 
INPUT SCHMITT NAND GATE fabricated in silicon 
gate C?MOS technology. It has the same high spe- 
ed performance of LSTTL combined with true 
CMOS low power consumption. Pin configuration 
and function are identical to those of the 
M54/74HCOO. 


The hysterisis characteristics (around 20 % Vcc) of 
all inputs allow slowly changing input signals to be 
transformed into sharply defined jitter-free output si- 
gnals. All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


_ 
k 
] , OUTPUT 
4 * 
oe 


Vec 


Scoséso 


December 1992 


FiR 
(Plastic Package) (Ceramic Package) 


a “ 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC132F1R M74HC132M1R 
M74HC132B1R M74HC132C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC132 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBO AME AND FUNCTION 
1,4, 9, 12 1Ato4A | Data Inputs 

2, 5, 10, 13 

11 

4 


L N 
3, 6, 8, 1 1Y¥ to4Y | Data Outputs 
Ground (OV) 
Positive Supply Voltage 


BLOCK DIAGRAM LOGIC DIAGRAM/WAVEFORM 


LC11020 


| CC—~—C—iéPatrameter = —CidEC Cte |it_ 
lok 


| lox | DC Output Diode Curent =| Om 
| _Pp___| Power Dissipation 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC132 


RECOMMENDED OPERATING CONDITIONS 


‘| Vcc | SuppyVotage | tT 
| vi |inputvottage toe | CV 
Top 
tf 


V 
V 

Le Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 

| t,t | inputRiseandFalliTime | SN Limits | 


DC SPECIFICATIONS 


Test Conditions Value 


54HC and 74HC 74HC 54HC 


High Level 
Threshold 
Voltage 


w |p |x jal 
m|N IR /S 


ro) = ]— ]— |p [po p {OP ja 
am BIR /O|M [oO MR ln 


> lio [2 

Oo} |— 
Oo}; 
rep) 
ra) 


Low Level 
Threshold 
Voltage 


io) 
oO) 
o1 


Hysteresis 
Voltage 


= O jo [F 1O [oo | | 
a) w |r |Z | }O | oO 


High Level a 
Output Voltage 7 lo=-20 HA | 4. 


IN 


Ory | S | [FO [eo [po | 
© | |O 0 | OI |G5 | |O | |o 


BS Ip [oa /a rm {— |s 
om lo |h jo w | 


dd 
Co) 


lo=-4.0 mA| 4.18 
lo=-5.2 MA| 5.68 : 


rs 
[e>) 
—_—k 
aN 
ok, 
{é%) 


Low Level Output : 
Voltage lo= 20 A 


[o) 
=. 


lo= 4.0 mA : 


are 
era 
eage 
Le 
jlo= 5.2mA} | 0. 


Input Leakage Vi = Vcc or GND 
Current 


0. 


I+ 
—_—k 


Icc Quiescent Supply Vi = Voc or GND 
Current 


= [ee on |: 
co |~N co 


E 
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M54/M74HC132 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 
Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
vy) 54HC and 74HC 74HC 54HC 
| Typ. | Max. | Min. | Max. | | Max. | 


tTLH Output Transition 110 
tTHL Time ns 


tPLH Propagation 
tPHL Delay Time 


Input Capacitance | | 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Ioc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


9-10272 


TEST CIRCUIT Icc (Opr.) 
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a HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc = 5 V 

u LOW POWER DISSIPATION 
Icc = 1 nA (MAX.) at Ta = 25° C 

=» HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OutpuT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 V to6 V 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS133 


DESCRIPTION 


The M54/74HC133 is a high speed CMOS 13-IN- 
PUT NAND GATE fabricated in silicon gate C?-MOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 


The internal circuit is composed of 7 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. All inputs are equipped with pro- 
tection circuits against static discharge and transient 
excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ds | 
! 
k 

i | OUTPUT 
I 
I 
I 


Vcc 


4 


October 1992 


M54HC133 
M74HC133 


13 INPUT NAND GATE 


| 


B1R F1R 


(Plastic Package) (Ceramic Package) 


ca nt 


M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC133F1R M74HC133M1R 
M74HC133B1R M74HC133C1R 


NC = 
No Internal 
Connection 


PIN CONNECTIONS (top view) 


PC10960 
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M54/M74HC133 


TRUTH TABLE 


reef x tx xxx 
xi |X| x] x] x] x] x 
x |x} L| x |x| x] x 
x | x{ x[e[ x] x] x) 
x |X| X {xX [LL xX] xX) 
les 
x 
x 
H | H 


is 

x [x 

x |x [x |x| x | HY 
Fararareear 
x [x |x| x] x] H 
x |x {x [x [x | | 
x |x|L[X|X|H 
X 
X 


xX 
x |x| x[x [x] x] 
ernie 


x | x{x| x] x! 


Famer 


/H 
x 
X 
x | 
x 
x | x | 
ia 
x | x |x 
x |x [x [x 
x |x [x] x 
HUH IHL A THA] 


G 
X 
X 
X 
X 
X 
X 
X 


x: i oa 


LOGIC DIAGRAM (1/2 Package) 


- Kee ew TaoennrDonon @ YP 


M 


PIN DESCRIPTION 


10 to 15 H to M 
| 9 | | Data Output 
| 8 | GND | Groundcovy 
| 16 | Voc __| Positive Supply Voltage _| 


IEC LOGIC SYMBOL 


xz TmeeTrT TOON mM OO wo YP 


LC11480 


$-7013 
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M54/M74HC133 


ABSOLUTE MAXIMUM RATINGS 


Value 

-0.5 to +7 

-0.5 to Vo + 0.5 

-0.5 to Voc + 0.5 

+ 20 
OK 
TL 


V 

V 
DC Output Diode Current + 20 
Ne ota, 2H DC Output Source Sink Current Per Output Pin + 25 


+ 50 
-65 to +150 : 
| T | Lead Temperature (10 sec) 300 °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


mA 


3 =| 
cleafee ale ele 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter Value | Unit 
0 to Voc 
0 to Vec 
Top Operating Temperature: M54HC Series -55 to +125 °C 
C 


M74HC Series -40 to +85 


0 to 1000 
0 to 500 
0 to 400 


Input Rise and Fall Time 


. 3/5 
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M54/M74HC133 


DC SPECIFICATIONS 


Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
oye peremen se aa: and 74HC 74HC 54HC 
tins | Typ Ma | Min. | Max. | 
3.15 | ae Ee 


High Level ‘ae 
Voltage 


Low Level ill 
Voltage 


High Level 
Output Voltage 


45 or 5.9 | 6.0 | 
Vit 
= 6.2mA . 


Low Level Output | 0.0 | 
| 0.0 


io) 
— 


| 5.8 | 
V = 
Voltage . S00" 4 


oO 
—_ 


~ |2 

oO) | 
oO 
oO 
ra) 


ok 
(om) 


0.17 | 0. 
0.18 | 0. 


0. 


io) 
NO 
oO) 


I+ 
—_—, 
I |S 
—_i 


Quiescent Supply i 


Current 


|= 
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M54/M74HC133 


AC ELECTRICAL CHARACTERISTICS (Cy = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25 °C -40 to 85 °C 
y a 54HC and 74HC 74HC 


Output Transition | 2. 


0 
Time 


6.0 | 
Propagation 


Delay Time 


eo 
Se ee 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + loc 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


s— 7080/1 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC137 
M74HC137 


3 TO 8 LINE DECODER/LATCH (INVERTING) 


=» HIGH SPEED 
tpp = 11 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 4 WA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VaiH = VniL = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

= SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS137 


DESCRIPTION 


The M54/74HC137 is ahigh speed CMOS 3 TO 8 LINE 
DECODER/LATCH (INVERTING) fabricated in silicon 
gate C°MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS low 
power consumption. This device is a 3 to 8 line decoder 
with latches on the three address inputs. When GL goes 
from low to high, the address present at the selectinputs 
(A, B and C) is stored in the latches. As long as GL re- 
mains high no address changes will be recognized. Out- 
put enable pins G1 and G2, contro! the state of the 
outputs independently of the select or latch-enable in- 
puts. All the outputs are high unless G1 is high and G2 
is low. The HC137 is ideally suited for the implementa- 
tion of glitch-free decoders in stored-address applica- 
tions in bus oriented systems. All inputs are equipped 
with protection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


February 1993 


B1R F1R 
(Plastic Package) (Ceramic Package) 


oe nd 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC137F1R M74HC137M1R 
M74HC137B1R M74HC137C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/6 


325 


M54/M74HC137 
TRUTH TABLE 


OUTPUTS 
Y4 


Y3 
ee. corresponding to stored address L: all others H 


SCCEECCEECE 
eb Pb atl 
PEREEEEEE EEE 
Beles es 
PELE TH 


INPUTS 


SAME AS ABOVE 


ec ee ee ee ee ee ee ee 

—_ mes eee ce eee co eee Se we ame owe owe ee em ee om a 

— oom ome eee come cme cm ce cme cme ee we ee wee oe 
ve a 

—_—e eee eee oe ee cme comm ome ieee me ogee oe ess ee =e 

om ere es ee ee eee ee ee eee ee ees ee oe 
a on 

a oo ame ewe ame com ame GE a= em aes om ame = oe owe w= 
oe oe 

— cme eee cee oem cme ae ome cee coe cee ee ee eee ee ew 

—_ ees em ce c= ew ew @@ ew eee ee ce om ew a= == 
za oa 
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SAME AS ABOVE 
SAME AS ABOVE 


c—4 


B— 


LOGIC DIAGRAM 
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M54/M74HC137 


PIN DESCRIPTION 


| PINNo | SYMBOL. | CNAME ANDFUNCTION, 
GL 
5 


pata Enable Input (Active LOW) 
pT Datta Enable Input (Active HIGH) 
po ND Grountovy 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


oO 
o 


wn Nu = 
on fF WH = 


oO) 


<t <I <I ~<I <l ~<tI ~<!I ~!I 
W 
cop) 


N 
~<I <I <I <I <i <1 ~<I <I 


| 


LC12200 LC12210 


ABSOLUTE MAXIMUM RATINGS 


T.__| Lead Temperature (10 sec °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC137 


RECOMMENDED OPERATING CONDITIONS 


Unit 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 1000 
Veco = 4.5 V 0 to 500 
0 to 400 


Value 
Symbol Parameter Voc Ta = 25 °C -40 to 85 °C | -55 to 125 ° 
(V) 54HC and 74HC (4HC S4HC 
: | © 


| Min. | Typ. | Max. | | Max. | | Max. | 
High Level Input eee ee ee ee a ; 

Oltage 4.5 | 3.15 ee |e 3.15 a 3.15 ones 

6.0, rr aa er ee ee 

Vi.__| Low Level Input [ee eae (a ee oe 
a ee, 

a a ce ce 

Von | High Level p19 [20] [io [| |i9|] | 
Output Voltage Vig lo=-20 pA p44 | 48 | | aa a4 | : 

or | 5.9 | leo] | 59 | ae ea le 

Vit {lo=-4.0mA| 4.18 [431 | [413] | aio] 

jlo=-5.2mA/ 5.68 | 58 | | 5.63| [560] | 

Vo. | Low Level Output | foo fot ff on | on | 


OY OO sO eae Oto ois 


4oma| | 017 | o26| | 033} | 0.40 | 
llo=5.2mA| | ote | o26| | o33| | 0.40 | 


Input Leakage Vi = Voc or GND +0.1 +1 +1 LA 
Current 

lec Quiescent Supply Vi = Voc or GND 2 20 40 yA 
Current 


Voltage 


ro) 
—_— 
fo) 
ou 
o) 
4 
< 
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M54/M74HC137 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input t, = tr = 6 ns) 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
| | so | 5 | 85 || ito | 
ee Ea ee ee 
a eee 
ee ee ee ee 
a Cae ee eo eee 
one i a oe eee 
a ee 
EAE 2 eee ee 
| 13 | 20 | a | 80 


ee Ee ee ee 
|| 22 | oa | fs | 50 
a ee eae ee 


Output Transition 
Time 


Propagation 
Delay Time 
(G1 - Y) 


Propagation 
Delay Time 
(G2 - Y) 


Propagation 
Delay Time 
(GL - Y) 


Propagation 
Delay Time 
(A, B, C - Y) 


Minimum Pulse 
Width 
(GL) 


Minimum Set-up 
Time _s 
(A, B, C - GL) 


Minimum Hold 


THM. 6 | Ss cae 
Cee eee feo) of |e ft es 
Stra cammcianee | ae ae ee eee eee 


eee 
Capacit P 
pacitance 


) Cpp is defined as the value of the !C’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
ae to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Voc * fin + lec 
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M54/M74HC137 


TEST CIRCUIT Icc (Opr.) 


$-10045 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


TYPICAL APPLICATION 


INPUT YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
ADDRESS Y 


TO FIVE 
OTHER 
DECODERS 


YO Y1 Y2 Y3 Y4 YS Y6 Y7 YO Y1 ¥2 Y3 Y4 Y5 Y6 Y7 YO Y1 Y2 Y3 Y4 Y5 Y6 .Y7 
° © 


8 9 10 11 12 13 14 15 1617 18 19 20 21 22 23 
OUTPUTS 
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M54HCT137 
M74HCT137 


3 TO 8 LINE DECODER/LATCH (INVERTING) 


a HIGH SPEED 
tpp = 17 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25°C 
a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
YMMETRICAL OUTPUT IMPEDANCE 
IOH| = lo. = 4 mA (MIN.) 
a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS137 


DESCRIPTION 


The M54/74HCT137 is a high speed CMOS 3 TO8 LINE 
DECODER/LATCH (INVERTING) fabricated in silicon 
gate C°MOS technology. Ithas the same high speed per- 
formance of LSTTL combined with true CMOS low power 
consumption. This device is a 3 to 8 line decoder with lat- 
ches onthe three address inputs. When GL goes from low 
to high, the address present at the select inputs (A, Band 
C) is stored in the latches. As long as GL remains high no 
address changes will be recognized. Output enable pins 
G1 and G2, control the state of the outputs independently 
of the select or latch-enable inputs. All the outputs are high 
unless G1 is high and G2 is low. The HC137 is ideally sut- 
ted for the implementation of glitch-free decoders in sto- 
red-address applications in bus oriented systems. All 
inputs are equipped with protection circuits against static 
discharge and transient excess voltage.This integrated 
circuit has input and output characteristics that are fully 
compatible with 54/74 LSTTL logic families. M54/74HCT 
devices are designed to directly interface HSC“MOS sy- 
stems with TTL and NMOS components. They are al- 
so plug in replacements for LSTTL devices giving a 
reduction of power consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


= 
ace 


| OUTPUT 
r 


A 
ee 


February 1993 


B1iR FIR 
(Plastic Package) (Ceramic Package) 


ca wd 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCT137F1R M74HCT137M1R 
M74HCT137B1R M74HCT137C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


M54/M74HCT137 


TRUTH TABLE 


INPUTS 


LOGIC DIAGRAM 


Ord >! 


$-7224 
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M54/M74HCT137 


PIN DESCRIPTION 


| PINNo =| svmBoL, | CNAME ANDFUNCTION 
pas Tt | Datainputs 
Po | Data Enable Input (Active LOW) 
po Tt | Datta Enable Input (Active HIGH) 
Multiplexer Outputs 

po ND Ground 
| 


oO 
(=) 


—_ 
ace 


- W NY 
bh W hb 


wn 
on 


n 


<i <I <I <I <I «<I <I <I 
[op] 


<I <I <I <I <I <I ~<I ~I 
~ 


N 


LC12200 LC12210 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter, | ale | Unit_ 
Lg | DC Output Source Sink Current Per Output Pin 
| Pp | PowerDissipation =|) Tm 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT137 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value | unit | 
Output Voltage 
°C 

[aes 


Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 500 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter Vee Ta = 25 °C -40 to 85 °C |-55 to 125 ° 
(V) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. 
High Level Input | 4.5 2.0 
Voltage to 
3.0 
Low Level Input 4.5 
Voltage to 
5.5 


Vin 
Vit 


High Level 
Output Voltage 


= ee 
pf oO 


Low Level Output 
Voltage 


Input Leakage 55 Vi = Vcc or GND 
Current : 

loc Quiescent Supply | 5.5 | Vi= Vcc or GND 
Current 


S| © 
a) ee 


re 
awk, 


o 
ro) 


Additional worst Per Input pin 
case supply V; = 0.5V or 
current Vi = 2.4V 

Other Inputs at 
Vcc or GND 


8 : : 
=) 
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M54/M74HCT137 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _ a ee 
(vy 54HC as 74HC 74HC 54HC 


tTLH Output Transition | 4. yd 

tTHL Time 
Propagation 4. aaa 17 27 
Delay Time 
(G1 - Y) 


Propagation 
Delay Time 
(G2 - Y) 


Propagation 
Delay Time 


Propagation 
Delay Time 


ae ene 


Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Veo * fin + loc 
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M54/M74HCT137 


TEST CIRCUIT Icc (Opr.) 


5-10045 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


TYPICAL APPLICATION 


FI 


G A G2 Gi 
INPUT YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
J e@ i) 


ADDRESS Y 


TO FIVE 
OTHER 
DECODERS 


YO Y1 ¥2 Y3 Y4 Y5 Y6 Y7 YO Y1 ¥2 Y3 Y4 Y5 Y6 Y7 YO Y1 Y2 Y3 Y4 ¥5 Y6 Y7 ; 
J ) 


8 9 10 11 12 13 14 15 1617 18 19 20 21 22 23 


OUTPUTS 
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M54/M74HCT137 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10043 
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M54HC138 
M74HC138 


3 TO 8 LINE DECODER (INVERTING) 


a HIGH SPEED 
tpp = 16 ns (TYP.) AT Vcc =5 V 

=» LOW POWER DISSIPATION 
Ilcc =4 pA AT Ta= 25°C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lot 

ms HIGH NOISE IMMUNITY 
Vio = Vnit = 28 % Voc (MIN.) 

« WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS138 


DESCRIPTION 


The M54/74HC138 is a high speed CMOS 3 TO 8 
LINE DECODER fabricated in silicon gate CMOS 
technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
If the device is enabled, 3 binary select inputs (A, B 
and C) determine which one of the outputs will go 
low. If enable input G1 is held low or either G2A or 
G2B is held high, the decoding function is inhibited 
and all the 8 outputs go high. 


Three enable inputs are provided to ease cascade 
connection and application of address decoders for 
memory systems. All inputs are equipped with pro- 
tection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
1 
A 
1 OUTPUT 
ane 1 
I 
I 


October 1992 


BiR 
(Plastic Package) 


(Ceramic Package) 
i's 


M1iR C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC138F1R M74HC138M1R 
M74HC138B1R M74HC138C1R 


PIN CONNECTIONS (top view) 


10 411 12 13 
aininia 
NC = 


No Internal 
Connection 
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M54/M74HC138 


TRUTH TABLE 


OUTPUTS 


y2 | Y¥3 


Y1 


: 
: 
: 
: 
: 
: 
: 
E 
; 
; 


; 


| G2B | G2A| Gi | c | B | A | Yo 


ENABLE SELECT 


X: Don't Care 


IEC LOGIC SYMBOL 


PIN DESCRIPTION 


= 
) 
- 
O 
= 
=) 
L. 
a 
= 
a § 
Lu 
= 
8 
= 


Yu) 
—_ 
=] 
jon 
LS 
W“) 
Y”) 
2 
n°) 
xe} 
< 


SYMBOL 


Enable Input 


15, 14, 13, 


12, 11, 10, 


9,7 


Ground (0V) 


Positive Supply Voltage 


LOGIC DIAGRAM 


OUTPUTS 


DATA 


a 


SS 
© A A 
Bes 
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M54/M74HC138 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


pValue | Unit 
| lo | DC Output Source Sink Current Per Output Pin | 2B | 
|__ Pp __| Power Dissipation 
Storage Temperature 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 


0 to Voc 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 
tt Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 


0 to 1000 i 
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M54/M74HC138 


DC SPECIFICATIONS 


2) 2 N oO) S = S 
oA] © rl hard a 5 «(|g 


74HC 


Value 


Test Conditions 


oS O| 0 
> co A + 


vo 5 = 
—_ 
a = ® 2 o & 
2 c c o 5 o)) = 
@ _ as —_ = O < Y) 
@ > ® O rr = 
F > g >> 4 S 16S 
og D _j OD 41 5S _1 oO eT oD 6 
a. fogs Re £2 =x SE Se 
Oo oO Os a) Qa5/35 5 
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re) 
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M54/M74HC138 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


Output Transition 
Time 


Propagation 


Delay Time 
(A, B, C - Y) 


Propagation 
Delay Time 
(G,G-Y 


) 
Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ¢ fin + loc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Y 
(IN-PHASE ) 


Y 
(OUT OF-PHASE) 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME 
AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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M54HCT138 
M74HCT138 


3 TO 8 LINE DECODER (INVERTING) 


a HIGH SPEED 
tpp = 16 ns (TYP.) at Vcc =5 V 

a LOW POWER DISSIPATION 
lcc = 4UAAT Ta = 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ae SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a PINAND FUNCTION COMPATIBLE 
WITH 54/74LS138 


DESCRIPTION 


B1R 
(Plastic Package) 


pa 1g! 
wa. nd 
il 
val 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


(Ceramic Package) 


M54HCT138F1R M74HCT138M1R 


The M54/74HC138 is a high speed CMOS 3 TO 8 M74HCTi38B1R  M74HCT138CiR 


LINE DECODER fabricated in silicon gate C°MOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. If the device is enabled, 3 binary se- 
lect inputs (A, B and C) determine which one of the 
outputs will go low. If enable input G1 is held low or 
either G2A or G2B is held high, the decoding fun- 
ction is inhibited and all the 8 outputs go high. Three 
enable inputs are provided to ease cascade connec- 
tion and application of address decoders for memo- 
ry systems. All inputs are equipped with protection 
circuits against static discharge and tran- sient ex- 
cess voltage.This integrated circuit has input and 
output characteristics that are fully compatible with 
54/74 LSTTL logic families. MS4/74HCT devices 
are designed to directly interface HSC°MOS sy- 
stems with TTL and NMOS components. They are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


9 10 11 12 13 
Binip 
NC = 


No Internal 
Connection 
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M54/M74HCT138 


TRUTH TABLE 


OUTPUTS 


ENABLE SELECT 


va_|_¥4 | ys {ve v7 


jx x ek ee 


Y2 


Yi 


| G2B | GA | Gi | c | B | A | Yo 


X: Don’t Care 


IEC LOGIC SYMBOL 


PIN DESCRIPTION 


NAME AND FUNCTION 


SYMBOL 


Enable Inputs 


Enable Input 


YO to Y7 Outputs 
GND 


Ground (0V) 
Positive Supply Voltage 


G2A, G2B 


Ele le ale 


L 
— 
Q. 
= 
WY 
wn 
feb) 
= 
Oo 
x @) 
<x 
O 
fan} 
xt 


1,2,3 
4,5 
15, 14, 13, 


Voc 


12,11, 10, 
9,7 


LC11460 


LOGIC DIAGRAM 


OUTPUTS 


OATA 


—Yh 
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MICROELECTRONICS 
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M54/M74HCT138 


ABSOLUTE MAXIMUM RATINGS 


V 

V 

Y 

mA 
Th 


mA 
| lo | DC Output Source Sink Current Per OutputPin | 25m 
mA 
| Po __| Power Dissipation eT) a 
°C 
| Ti. _| Lead Temperature(10sec) S| HDC eC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


=) 


RECOMMENDED OPERATING CONDITIONS 


300 

Symbol Parameter 
Supply Voltage 4.5 to 5.5 

Input Voltage 
Output Voltage 
To 


| 
fo) 
p Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 


pled iE é 
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SF mcrozecrromes 
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M54/M74HCT138 


DC SPECIFICATIONS 


Value 
Symbol Parameter Vec Ta — 25 sf -40 to 85 °C =55 to 125 “C 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


(V) 
4.5 2.0 2.0 2.0 V 
to 
5.5 
Vit Low Level Input 4.5 
Voltage to 
5.5 


VoH High Level lo=-20 WA | 4.4 4.5 4.4 
Output Voltage ie 
VoL Low Level Output lo= 20 pA 0.1 
Voltage a 
‘iret elle 


Quiescent Supply | 5.5 | Vi = Vcc or GND bee ee, 
Current 


Additional worst Per Input pin 
case supply V = 0.5V or 
current Vi = 2.4V 

Other Inputs at 
Vcc or GND 


High Level Input 
Voltage 


: 
as 


oO 
mks 


oO 
re) 
cd) 


are 
=) 
+H} Of] © 


Sa 

ro) 
= 
als 
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M54/M74HCT138 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter 


tTLH Output Transition 
tTHL Time 


tPLH Propagation 
tPHL Delay Time 


tPLH Propagation 
tPHL Delay Time 


tPLH Propagation 
tPHL Delay Time 
(G2 - Y) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(") Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cep * Vcc * fin + Icc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


x 
(OUT-OF -PHASE) 


$C06620 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME 
AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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M54HC139 
M74HC139 


DUAL 2 TO 4 DECODER/DEMULTIPLEXER 


a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 

s LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

e HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a PIN AND FUNCTION COMPATIBLE 


B1R F1iR 
(Plastic Package) (Ceramic Package) 


a nt 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


WITH 54/74LS139 M54HC139FiR M74HC139M1R 


M74HC139B1R M74HC139C1R 


DESCRIPTION 


The M54/74HC139 is a high speed CMOS DUAL 
TWO LINE TO FOUR LINE DECODER/DEMULTI- 
PLEXER fabricated in silicon gate C°MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. The active low enable input can be used 
for gating or as a data input for demultiplexing ap- 
plications. While the enable input is held high, all 
four outputs are high independently of the other in- 
puts. All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/M74HC139 


TRUTH TABLE 


INPUTS OUTPUTS 
SELECTED 
eat [| 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
| 8 | GND | Ground(oV) 
ee eee eel 


Positive Supply Voltage 


SCHEMATIC CIRCUIT 


16 


IEC LOGIC SYMBOL 


1C12270 


| Symbol _ Parameter Value 

Supply Voltage -0.5 to +7 
DC Input Voltage 
DC Output Voltage 
| tk _| DC Input Diode Current 
| lo __| DC Output Source Sink Current Per OutputPin, | tm 
| Pp _|_ Power Dissipation p00) Tm 
Storage Temperature 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 Cs: 
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M54/M74HC139 


-RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
input Voltage 


ra 


2 Output Voltage 0 to Vcc 
Top Operating Temperature: M54HC Series -55 to +125 i 
M74HC Series -40 to +85 °C 


tr, t Input Rise and Fall Time 


0 to 500 
0 to 400 


0 to 1000 = 


DC SPECIFICATIONS 


Value 
Symbol Parameter Vec "Ta = 25°C -40 to 85 °C |-55 to 125 ° 
54HC. and 74HC 74HC 


Vi 


< 
— —| 
© 
” 
~-- 
2) 
fe) 
=} 
2. 
=a 
fe) 
= 
” 
- 
Me 
Ko) 
‘. 
> 
0 
EI’ 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level v= ps tao | ae ae 
Output Voltage ion20ua [aa [as | [aa] [aat | . 
psa feo | [sa { [se 
Ho=-5.2 mal rseo['se | [seo| [seo | 
VoL Low Level arth 


Pf 00 [or 0.4 | 
Voltage Pree Teo tert Par Por 


or aE GY 
3] t fermat teeta tee 
ios so imal. | | 0.18 | 0.26 | 0.33: | 0.40 | 


Input Leakage reo pee eee or GND +0.1 uA 
Current 
Quiescent Supply oh = Voc or ie 40 uA 
Current 


(G7 SGS-THOMSON: donee eta beh = ee Vee 
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M54/M74HC139 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input t, = tr = 6 ns) 


Test Conditions 


Symbol ! Parameter Vic Ta = 25°C 
54HC and 74HC 
(V) 
tTLH Output Transition | 2.0 
tTHL Time i AB 
| | 
6.0 | 
ten | Propagation | 
tPHL | Delay Time 
| (A, B - Y) ro 


tpLy =| Propagation | 


0: 
tpH. | Delay Time 4 | 


| (G- Y) 
Cin | Input Capacitance 


Cpp (*) | Power Dissipation | 


Capacitance jt eveeen Ieee eae | | Teese | 
(*) Creo is defined as the value of the IC s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cro * Vcc ¢ fin + Icc 


SWITCHING CHARACTERISTICS TEST CIR- TEST CIRCUIT Icc (Opr.) 
CUIT 


Y 
IN-PHASE OUTPUT 


Y 
OUT-OF -PHASE OUTPU 


S- 10277 
S$ - 10276 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST 
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CT] SGS-THOMSON M54HCT139 
/ | MICROELECTROMICS M74HCT139 


DUAL 2 TO 4 DECODER/DEMULTIPLEXER 


a HIGH SPEED 
tpp = 17 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 
a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
a OUTPUT DRIVE CAPABILITY BiR FiR 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
» SYMMETRICAL OUTPUT IMPEDANCE 
[lon| = lo. = 4 mA (MIN. 


(MIN.) 
= BALANCED PROPAGATION DELAYS os nd 


tPLH = tPHL 
a PIN AND FUNCTION COMPATIBLE MiR CiR 
WITH 54/74LS139 (Micro Package) (Chip Carrier) 
ORDER CODES : 
DESCRIPTION M54HCT139F1R M74HCT139M1R 
The M54/74HCT139 is a high speed CMOS DUAL M74HCT139B1R = M74HCT139C1R 


TWO LINE TO FOUR LINE DECODER/DEMULTI- 
PLEXER fabricated in silicon gate C2MOS technolo- 
gy. Ithas the same high speed performance of LSTTL PIN CONNECTIONS (top view) 
combined with true CMOS low power consumption. 
The active low enable input can be used for gating or 
as a data input for demultiplexing applications. While 
the enable input is held high, all four outputs are high 
independently of the other inputs. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess volt-age. This integrated 
circuit has input and output characteristics that are ful- 
ly compatible with 54/74 LSTTL logic families. 
M54/74HCT devices are designed to directly interface 
HSC°MOS systems with TTL and NMOS compo- 
nents. They are also plug in replacements for LSTTL 
devices giving a reduction of power consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ae | 
1 
A 
| | OUTPUT 
fF I 
! 
I 


10 141 12 13 
= 


NC = 
No Internal 
Connection 


“3 
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M54/M74HCT139 


TRUTH TABLE IEC LOGIC SYMBOLS 


INPUTS OUTPUTS SELECTED 


OUTPUT 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION — 
| sf GND | Ground(ov) 


SCHEMATIC CIRCUIT 


LC12270 


Parameter Value 
Supply Voltage -0.5 to +7 
DC Input Voltage -0.5 to Vcc + 0.5 
DC Output Voltage 
DC Input Diode Current 


lox DC Output Diode Current 


| lo | DC Output Source Sink Current Per Output Pin | 25 | mA 
| Po | PowerDissipation () 
°C 

300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 ky7 SGS-THOMSON 
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M54/M74HCT139 


RECOMMENDED OPERATING CONDITIONS 


parameter | ate | nit_ 
| Voc | SupplyVoltage | to | 
YL input votage gta gg 
Output Voltage | OtoVes | 


=a Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 al 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 


DC SPECIFICATIONS 


Test | TestConditions _| Value 
(V) 54HC and 74HC 74HC 54HC 


s| pea ct 
High Level Input 2.0 2.0 2.0 
Voltage 
Low Level Input 
Voltage 
High Level lo=-20 pA 4.5 4.4 4.4 
Output Voltage 
a ceca 
: a Pal A al lB 


Voltage 


Quiescent Supply 
Current 


Additional worst Per Input pin 
case supply Vi = 0.5V or 
current Vi=2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


A id Kl Cd Ka 
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M54/M74HCT139 


AC ELECTRICAL CHARACTERISTICS (C = 50 pF, Input t, = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(vy 54HC and 74HC ae aco 
ET 


tTLH Output Transition | 4.5 15 ie tia. 
tTHL Time 
tPLH Propagation 4.5 30 38 45 
tPHL Delay Time 
(A, B - Y) 
tPLH Propagation 
tPHL Delay Time 
(G - Y) 


enna cagains | | ps5 | wo} | wo] | 


Cpp (*) | Power Dissipation 40 Pe 
Capacitance 


) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
Boe to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc/2 (per decoder) 


SWITCHING CHARACTERISTICS TEST CIR- TEST CIRCUIT Icc (Opr.) 
CUIT 


OUTPUT 


OUT=OF —PHASE 
OUTPUT 


SCO6610 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54HC147 
M74HC147 


10 TO 4 LINE PRIORITY ENCODER 


a HIGH SPEED 
tpp = 15 ns (TYP.) at Voc =5 V 

» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25 °C 

s HIGH NOISE IMMUNITY 

-  VntH = VNIL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
Hou | = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 V to6 V 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS147 


DESCRIPTION 


The M54/74HC147 is a high speed CMOS 10 TO 4 
LINE PRIORITY ENCODER fabricated in silicon ga- 
te C°MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 


This device features priority encoding of the inputs 
to ensure that only the highest order data line is en- 
coded. Nine input lines are encoded to a four line 
BCD output. The implied decimal zero condition re- 
quires no input condition as zero is encoded when 
all nine data lines are at high logic level. All datainput 
and outputs are active at the low logic level. All in- 
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec =eq 
- 

| ; OUTPUT 
= 
I 


October 1992 


Vy Y if 


BiR FIR 
(Plastic Package) (Ceramic Package) 


nt 
A 
M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC147F1R M74HC147M1R 
M74HC147BiR M74HC147C1R 


PIN CONNECTIONS (top view) 


INPUTS 


OUTPUTS 


NC = 
No Interna! 
Connection 
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M54/M74HC147 


TRUTH TABLE 


: 
gee 
Pee ERE 
PRLPPRE ELE 
PCP RRE ERLE 
Pee PRET 
Pebble 
PAARL E 
“) 

PeP LE 
Pere 
Perel 
Pee 
Pena 


UTPU 


INPUT 


X: Don’t Care 


LOGIC DIAGRAM 
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M54/M74HC147 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| _PINNo | SYMBOL | NAME AND FUNCTION 


9, 7,6, 14 Ato D BCD Address Outputs 
(Active LOW) 


11, 12, 13, 1to9 Decimal Data Inputs 
(Active LOW) 


HPRI/BCD 


Ground (OV) 
| Vee | Positive Supply Voltage 


Voc 


Oo AN DMD OHO FF WY = 


1 
2 
3 
4 
5 
6 
7 
§ 
g 


LC11470 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Value | it 
v 

| lo | DC Output Source Sink Current Per Output Pin | 25 | mA 
| Po | PowerDissipation |S) | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 


Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 


0 to 500 
0 to 400 


0 to 1000 3 
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M54/M74HC147 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
vy) 54HC and 74HC 74HC 54HC 


, | Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

Vin | High Level Input Es a ae ro ee ee 
Voltage pais| | fs | fas | CY 

42 /| | |a4a2] [42] | 

Low Level Input Psst 
Voltage Psst V 

18 else ff 18 

Von | High Level ee ie ee 

Output Votage «| gezoua Cae Pes ae ee 


a rss{eo| |se{ [se] | ¥ 
| 8 swam ewer] —ree{ tent — 
naka teeta 
sae or Poo for fort [oa 
Voltage Se 
feo Por [Poa [oa 
pes! fecamal—[asr[oz6 [Taos | oan 
ioe 52ma]__[o.18 | 028| | osa| | oa0_ 


gee en ies) |e) 
Suite 
sd a cl Be Ed 
Current 
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M54/M74HC147 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input t; = tr = 6 ns) 


| Test Conditions _| Conditions Value 
Symbol Parameter : Ta = 25 °C -40 to 85 °C -55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


tTLH Output Transition | 95 | 
tra | Time rio | [22 | 


Propagation 
Delay Time 


| 6.0 
| Cw | InputCapacitance| | 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. fcc(opr) = Crp * Vee ° fin + loc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
CIRCUIT 


OUTPUT 
(IN -PHASE ) 


OUTPUT 
(OUT- OF- PHASE ) 


S-10267 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 


kay, SGS-THOMSON o/9 
‘Y7 wicroEvectRomes 
363 


ky, SGS-THOMSON 
>/ | por ate 


M54HC148 
M74HC148 


8 TO 3 LINE PRIORITY ENCODER 


a HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
Loy | = lo: = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS148 


DESCRIPTION 


The M54/74HC148 is a high speed CMOS 8-TO-3 
LINE PRIORITY ENCODER fabricated in silicon ga- 
te C°MOS technology. 


It has the same high speed performance for LSTTL 
combined with true CMOS low power consumption. 
The M54/74HC148 encodes eight data lines to 
three-line (4-2-1) binary (octal). Cascading circuitry 
(enable input El and enable output EO) has been 
provided to allow octal expansion without the need 
for external circuitry. Data inputs are active at the 
low logic level. 


All inputs are equipped with protection circuits 


against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1992 


BiR FiR 
(Plastic Package) (Ceramic Package) 


ane nt 


MiR C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC148F1R M74HC148M1R 
M74HC148B1R M74HC148C1R 


PIN CONNECTIONS (top view) 


Vee 


INPUTS oe tae 


INPUTS 


NC = 
No Internal 
Connection 
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M54/M74HC148 


TRUTH TABLE 


* 
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X: Don’t Care 
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PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


11, 12, 13, Data Inputs 
1, 2, 3, 4, 


10 
| 8 | GND | Ground(ov) 
16 | __Voo _| Positive Supply Voltage _ 


Vcc 


M54/M74HC148 


IEC LOGIC SYMBOL 


HPR1/BIN 


0 
1 
2 
3 
4 
5 
6 
7 


L€11500 


Symbol Parameter Value Unit | 
Vec Supply Voltage -0.5 to +7 


DC Input Voltage -0.5 to Vcc + 0.5 
O DC Output Voltage -0.5 to Vcc + 0.5 V 

DC Input Diode Current 
K 


V 
V 
I 
lo 


lox DC Output Diode Current 


| lg DC Output Source Sink Current Per Output Pin 


20m 


+ 25 mA 


Icc Or Ienp | DC Vcc or Ground Current + 50 mA 


Pp Power Dissipation 


| 

+ | 
500 (*) mw 
°C 


Storage Temperature -65 to +150 


Lead Temperature (10 sec) 


300 °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 


(") 500 mW: = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


Parameter Value Unit 
Input Voltage 0 to Vcc 
0 to Vee 
Operating Temperature: M54HC Series -55 to +125 | °C 
M74HC Series -40 to +85 °C 
tr, te Input Rise and Fall Time Vec=2V 0 to 1000 ns 
Vcc = 4.5 V 0 to 500 
0 to 400 
Oe SS 
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‘M54/M74HC148 


‘DC SPECIFICATIONS 


OC 54HC and 74HC 74HC 54HC 


| Typ. | Max. | 
High Level input | hasta ti 
Voltage ese (= oleae) — = eae |) 
Re ne ee eee ee 
ae 0 


Low Level Input (Ae =e ee 
Mellage ea ed a ae 

18 tt ie |_| 18 

Von | High Level = 1.9 cee ST Cee ET 

Output Voltage lo=-20 A 44 ae 
rasPea | — Pest ee icc . 


aie ee ee 
rae jon5.2mal 568 | 58] | 563| | 560] _ 


(ae (ewe one Poo fer] [eal [oa 
Votage jou [Too for for, for] | 
at [Teeter Perf Por 
5) ¥ aaa! — [ares [| — [oa 


ee alee | 0.18 | 0.26 | | 0.33 | 0.40 | 


eee faalievense] PP 

eultem 

= ca IME i 
Current 
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M54/M74HC148 . 


' AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 


Vv Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vy 54HC and 74HC 74HC 


tPLH Propagation 
tPHL Delay Time 

(In - AO, A1, A2) 
tPLH Propagation 
tPHL Delay Time 

(In - EO, GS) 


tPLH Propagation 
tPHL Delay Time 
tPLH ‘Propagation 
tPHL Delay Time 


tPLH Propagation 
tPHL Delay Time 
(El - AO, A1, A2) 


6.0 
| Cin | Input Capacitance | 


Cpp (*) | Power Dissipation 
Capacitance 


(") Cpp Is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit): Average operting current can be obtained by the following equation Icc(opr) = Cro * Vcc * fin + Icc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
CIRCUIT 


OUTPUT 
(IN ~-PHASE) 


OUTPUT 
(QUT- OF- PHASE ) 


$-10269 


$- 10267 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 
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M54/M74HC148 


TYPICAL APPLICATION 


4-BIT CASCADE CONNECTION 


15 14 13 12 


WITH" IN="H" 


PRIORITY FLAG 
S- 10270 
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ky 


» HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 4 wA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VniH = VNIL = 28 % Voc (MIN.) 

m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

es PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS151 


DESCRIPTION 


The M54/74HC 151 is ahigh speed CMOS 8 CHAN- 
NEL MULTIPLEXER fabricated in silicon gate 
C°MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. It provides, in one package, the 
ability to select one bit of data from up to eight sour- 
ces. The HC151 can be used as a universal function 
generator to generate any logic function of four va- 
riables. Outputs Y and W are complementary selec- 
tion depends on the address inputs A, B and C. The 
strobe input must be taken low to enable this device, 
when the strobe is high W output is forced high and 
consequently Y output goes low. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


February 1993 


SGS-THOMSON 
NICROELECTRONICS 


M54HC151 
M74HC151 


8 CHANNEL MULTIPLEXER 


BiR F1R 
(Plastic Package) 


a nt 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC151F1R M74HC151M1R 
M74HC151B1R M74HC151C1R 


PIN CONNECTIONS (top view) 


DATA 
INPUTS | D, aaa 
INPUTS 


OUTPUTS { 


W 
STROBE 
GND 


DATA 
SELECT 


NC = 
No Internal 
Connection 


STROBE} |© 


PC11160 


(Ceramic Package) 


1/6 


371 


M54/M74HC151 


TRUTH TABLE 


INPUTS OUTPUTS 


ie ey ee ee OE ee i 
Pe aes ee 
D7 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


4,3, 2, 1, DO to D7 Multiplexer Inputs 
15, 14, 13, 
12 


Multiplexer Output 


i 
Multiplexer Output 
| 8 | GND | Groundov) 


2 
0) 
| 
2 
3 
4 
5 
6 
7 


LC11480 
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M54/M74HC151 


LOGIC DIAGRAM 


STROBE 


v 


p Parameter | tte | nit 
| Voc | SupplyVoltage | toe? | 
| Mi | DCinputVotage | OS tec 5 | 
Ee Wer =| 


DC Output Voltage -0.5 to Vcc + 0.5 


Vcc 
Vi 
Vo 
lok 
po ea 


| lox | DC OutputDiode Current = CL CC OCSC~dL:CCMNAA_—CY 
| Pp __| Power Dissipation 500 (*) 
Storage Temperature 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC151 


RECOMMENDED OPERATING CONDITIONS 


v 
| Vo | Outputvoltage tee TV 


Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 
Input Rise and Fall Time 


Value 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


— 


aw 
w 
—_—hk 
9 |9 
aren pare ( 
S 
PB lon [ a |: 
Ww 
aa 
—k, 
(on) 


High Level Input ee aan Da a 
voles 315] | fats] fats] | 
6.0 | ee a ee 2 a eee 
Vit Low Level Input 2.0 | =| hf os | CU os | os 
Noliede fesse < Jeieon| oJ) teh. aso), 
| 6.0_ a a eT eee eae ee 
Vou | High Level 19 | [19] | 
uA 4.4 
ck 
Hlo=-4.0 mA 4.18 | 4.10 | 


> | > 


e 
Output Voltage Vie lo=-20 
6.0 | oF 
Vit }Io=-4.0 m 
| 6.0 | o=-5.2m 


5.60 
Vo. | Low Level Output me Pe eer at eae ee 
Voltage Vin lo= 20 pA | | oo | | 0.1 Mos ad 0.1 
6.01 oF PhO om Or: fs Sor) 
Vi lige 4.0mAl _—(f oi7|o26| [oss] __—| oo | 
6.0 | lo=5.2mA| _—*| 0.18 | 0.26 | —_—*t 0.33 0.40 


+4 +1 LA 


Input Leakage Vi = Voc or GND 
Current 

Icc Quiescent Supply Vi = Voc or GND 
Current 


I+ 
Oo 
an 
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M54/M74HC151 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter V Ta = 25 G -40 to,85 °C -55 to 125 st @ 
(Vv) 54HC and 74HC 74HC 54HC 
tTLH Output Transition 
tTHL Time 


Propagation 
Delay Time 
(D - W) 


Propagation 
Delay Time 
(D - Y) 


Propagation 
Delay Time 
(STROBE - W) 


Propagation 
Delay Time 
(STROBE - Y) 


Propagation 
Delay Time 
(A, B, C - W) 


Propagation 
Delay Time 
(A, B, C - Y) 


Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Voc ° fin + Icc 


TEST CIRCUIT Icc (Opr.) 


S- 10285 


* INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/M74HC151 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


STROBE =— ~ 7 
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M54HC153/253 
M74HC153/253 


HC 153 DUAL 4 CHANNEL MULTIPLEXER 
HC253 DUAL 4 CHANNEL MULTIPLEXER 3 STATE OUTPUT 


» HIGH SPEED 
tpp = 12 ns (TYP.) at Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 4 WA (MAX.) at Ta = 25°C 

a HIGH NOISE IMMUNITY 
Vin = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
[lou | = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = {PHL 

a» WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) =2Vto6V 

=» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS 153/253 


DESCRIPTION 


The M54/74HC153 and M54/74HC253 are high 
speed CMOS DUAL 4-CHANNEL MULTIPLEXERS 
fabricated with silicon gate C°7MOS technology. 
Both achieve high speed operation, similar to equi- 
valent LSTTL, while maintaining the CMOS low po- 
wer dissipation. 


The designer has a choice of complementary output 
(HC153) and 3-state output (HC253). 


Each of these data (1C0-1C3, 2C0-2C3) is selected 
by the two address inputs A and B. 


Separate strobe inputs (1G, 2G) are provided for 
each of the two four-line sections. The strobe input 
(G) can be used to inhibit the data output ; the output 
of HC 153 is fixed at a low level and the output of 
HC253 is a high impedance, while the strobe input 
is held low. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


January 1993 


(Plastic Package) (Ceramic Package) 


ot 


C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC153 M54/M74HC253 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vee a | 
! 
r 
] | OUTPUT 
_~ 
! 
1 


a 


§C05650 


IEC LOGIC SYMBOLS 


PIN DESCRIPTION (for HC153) 


| PINNo | SYMBOL | NAME AND FUNCTION 
1G, 2G Output Enable Inputs 


A, B Common Data Select 
Inputs 
6,5,4,3 | 1COto 1C3 | Data Inputs From 
Source 1 


7 1Y Multiplexer Output From 
Source 1 


2Y Multiplexer Output From 
Source 2 
10,11, 12, | 2C0 to 2C3 | Data Inputs From 
13 Source 2 


| 8 | GND | Ground (cov) 
Positive Supply Voltage 


3 State Multiplexer 
Outputs 


Data Inputs From 
Source 2 


el? ty, SGS-THOMSC 
S/ i oe cies 
378 


M54/M74HC153 M54/M74HC253 


TRUTH TABLE 
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DATA INPUTS 


SELECT INPUTS 


- Z: HIGH IMPEDANCE 


X: DON'T CARE 


LOGIC DIAGRAM 
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SAME AS ABOVE BLOCK 
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SAME AS ABOVE BLOCK 
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M54/M74HC153 M54/M74HC253 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter =| tue Unit 


Voc Supply Voltage -0.5 to +7 


|SupplyVoltage | Sto? 
| mA 


| tk | DC Input Diode Curent tO 
| tox | DC Output Diode Current, tO 
[coe out Sauce Sik Can Po Supa [ aga 
floc or leno | DC VecorGround Curent | OL mA 
oe ee — er 
a ee 


Tt Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol | Parameter | tue | Unit 
| Vcc | SupplyVoltage tow 
a ae ee 
°C 
°C 


| _Vo___| Output Voltage 
Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 
t,t. | Input Rise and Fall Time 0 to 1000 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC153 M54/M74HC253 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter Vec Ta = 25 af -40 to 85 °C -55 to 125 [Cc 
ic S4HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

Vin | High Level Input fs ie ae eee ee 

ae: (3i5| | [315] [345] | 

6.0 | 4.2 

Low Level Input ae Sa es eee eee ee 

Voltage oe ee ee ee 

Hf} is} et 8 | 


Vou | High Lave oly. rio [20] [19] [19] | 
upuvotase [a5] \j |lo-20ua| ae [a5 [4a] [4a] | . 

[50 2 pss [so [ [se se | 

io=5.2 mal 568] 58 | |sea| | s60| 

7 T foo fer] jor] or! 


Low Level Output 


Voltage ve | oraowe [Too Fos | Por Pos | 
[so] Peo for [fer fo 
45) ¥ feesoma| oar [oa | foss | four 


on 52mal__| 0.18 | 0.26 |_| 0.88. 0.98 33 


Input Leakage 20 Voc or GND +0.1 
Current 

loz (1 3 State Output = Vin or Vit +0.5 +5 LA 
Off State Current ee Vcc or GND 
Quiescent Supply Vi = Vec or GND 4 40 mA 
Current 


Note: 1. Applied only for M54/M74HC253 
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M54/M74HC153 M54/M74HC253 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25 ie @- -40 to 85 "C -55 to 125 °C 
54HC and 74HC 74HC 54HC 
{TLH Output Transition 
tTHL Time 
tPLH Propagation 
tPHL Delay Time 
(Cn - Y) 
tPLH Propagation 
tPHL Delay Time 
(A, B - Y) 
tPLH Propagation 
tPHL Delay Time 
(G- Y) 
tpz Propagation 
teZH Delay Time (for 
HC253) (G - Y) 
tpLz Propagation 
tPHz Delay Time (for 
HC253) (G - Y) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + lcec/4 (per circuit) 
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M54/M74HC153 M54/M74HC253 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tocH, 'PHL rety. OzE pHz ,'PZH 
OUTPUT OUTPUT 3 OUTPUT’ i 
LOAD CL LOAD L LOAD L CL 
CIRCUIT | CIRCUIT CIRCUIT | 
acalens 
= 
S- 10036 onda 
“ 
6ns 6ns 
Yee z 
INPUT INPUT G 
GND 
+a 
—+—"ou 
IN -PHASE IN-PHASE 
OUTPUT OUTPUT 


OUT-OF-PHASE 
OUTPUT 


S -10173 


6ns 


PG. 
INPUT A 
SOL 
VO 
OUTPUT wf Ne 
OTHER 
INPUTS VoL 
5 -10542 
S -10576 
[7 SGS-THOMSON - mn 
Sd ucRoetectRomcs 
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4 70 16 LINE DECODER/DEMULTIPLEXER 


a HIGH SPEED 

s tpp=15ns(TYP.) at Voc =5V 

a LOW POWER DISSIPATION 
Icc = 4 A (MAX.) at Ta = 25 °C 

sw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lot = 4 mA (MIN.) M1R 

7 a PROPAGATION DELAYS (Plastic Package) (Micro Package) 
PLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2Vto6V 


WITH 54/74LS154 M74HC154BiR M74HC154M1R 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The 74HC154 is a high speed CMOS 4 TO 16-LINE 
‘DECODER/DEMULTIPLEXER fabricated in silicon 
gate C°-MOS technology. It has. the same high speed 
performance of LST FL combined with true CMOS low 
power consumption. 


A binary code applied to the four inputs (A to D) pro- 
vides alow level at the selected one of sixteen outputs 
excluding the other fifteen outputs, when both the stro- 
be inputs, G1 and G2, are held low. When either stro- 
-be inputis held high,-the decording function is inhibited 
to keep all outputs high. The strobe function makes it 
easy to expand the decoding lines through cascading, 
and simplifies the design of address decoding circuits - 
in memory control systems. 


All inputs are equipped with protection circuits against No'terpat 
static discharge’and transient excess voltage. aa 


k 
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M74HC154 


TRUTH TABLE 


INPUTS SELECTED 
OUTPUT (L) 


X: Don't Care 


LOGIC DIAGRAM 
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M74HC154 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


| PINNo | SYMBOL 


NAME AND FUNCTION 
Outputs (Active LOW) 


Vec 


ee | 
1 
i 

] ' OUTPUT 
- 
1 
I 


Enable Inputs (Active 
LOW) 


23, 22, 21, 20 Address Inputs 
Ground (OV) 


+. 


Positive Supply Voltage 


IEC LOGIC SYMBOLS 


mn rn On FW DS |= DO 


ee ee ee ee 
npr WN |= OO WO 


LC11830 LC! 1840 


ABSOLUTE MAXIMUM RATINGS 


lox 
Ea le. 


mA 
mA 

mA 

mA 
| Pp _| PowerDissipation ———“‘“*~*SC“‘(SSCC*és‘Y) = S| mW 
°C 
Lead Temperature (10 sec) °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M74HC154 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
°C 
Input Rise and Fall Time 


Symbo 
Vec 
Vi 
Vo 
Top 


tr, tt 


DC SPECIFICATIONS 


ore Test Conditions Value ome 
Symbol Parameter Vec Ta = 25°C -40 to 85°C 
(V) Ee Typ. | Max. | Min. | Max. | 
Vin High Level Input Voltage 2 ae aa fee 
es ee a ee ee 
6.0 | 2 ee eee ee 
Vi__| Low Level Input a ae ae 
voltage aaa (a 
6.0 | oe ee ee ee 
Vou High Level Output Voltage Vv fig | eo] =fi9] | 
Va |o-20uA [aa [as | [4a | 
| 6.0 | or fsofteo| |[s9{ | * 
Vir HIo=-4.0 mA] 4.18} 4.31] [413] | 
6.0] |lo=-5.2mA} 568 | 5.8 | | 5.63 | 
VoL Low Level Output Voltage | 2.0 | Via ae ee ee 
Va | fo=20nA [oo | or] | os | 
| 6.0 | or | foo for | fon} ” 
Vi flo=4.0mAl | 0.17 | 0.26] | 0.33 | 
/6.0| jlo 5.2mAl | 0.18 | 0.26 | | 0.33 | 
|__| InputLeakage Current | 6.0 |Vi=VecorGND| | sf zor | | at | pA 
| Icc__| Quiescent Supply Current (| 6.0|VW=VecorGnD] {| | 4 | | 40 | pA 
4/5 
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M74HC154 


AC ELECTRICAL CHARACTERISTICS 


Symbol Parameter 
tTLH Output Transition Time 
tTHL 


— 


C. = 50 pF, Input tr = tt = 6 ns) 


tPLH Propagation Delay Time 
tPHL (A, B, C, D - Y) 

tPLH Propagation Delay Time 
tPHL (G1, G2 - Y) 


(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
CIRCUIT 


IN-PHASE_ 
OUTPUT (Y) 


OUT OF PHASE 
OUTPUT (Y) 


S- 10266 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54HC155 


ky poh nah M74HC155 


MICROELECTRONICS 


DUAL 2 TO 4 LINE DECODER 3 TO 8 LINE DECODER 


a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VaIH = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

« SYMMETRICAL OUTPUT IMPEDANCE 
llou| = lot = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS155 


‘DESCRIPTION 


The M54/74HC155 is a high speed CMOS DUAL 2- 
TOQ-4 LINE DECODER fabricated in silicon gate 
C*MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It features dual 1-TO-4 line demultiplexers with indi- 
vidual strobe inputs (1G and 2G), individual data in- 
puts (1C and 2C) and common binary address 
inputs (A and B). 


When both decoders are enabled by the strobes, the 
inverted output of 1C data and non-inverted output 
of 2C data will be brought to the select output pins 
of each sections. A 1-TO-8 line demultiplexer can al- 
so be easily built-up by providing a data signal to 
both 1C and 2C inputs ; the output order from the 
msb is 1Y3, 1Y2, 1¥1, 1Y0, 2Y3, 2Y2, 2Y1, 2Y0. 
This device can be used as a 2-to-4 line decoder or 
a 3-to-8 line decoder when 1C is held high and 2C 
is held low. 


‘ All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


December 1992 


iw, 


B1R FiR 
(Plastic Package) (Ceramic Package) 


nt 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC155F1R M74HC155M1R 
M74HC155B1R M74HC155C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC155 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


pert 

! 

A 
] 1 OUTPUT 

ms 

I 

I 


1 


SCOS6S0 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


2,14 1G,2G_ | Strobe Inputs 
3, 13 Common Data Inputs 
7,6,5,4 | 1Y0to 1¥3 Outputs 


9, 10, 11, 12} 2Y0 to 2Y3 | Outputs 


Ground (OV) 


Positive Supply Voltage 


TRUTH TABLE 


|B | A | 4G | 1c | t¥0 | 1¥1 | 1¥2 | 1¥3_ 
Parana ese eee ee 


IEC LOGIC SYMBOL 


LC11110 


TRUTH TABLE 


|B | A | 2G | 2c | avo | avi | 22 | 2y3 | 


2/6 
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M54/M74HC155 


LOGIC CIRCUIT 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | Unit 
Supply Voltage 05 toe7 
Vi | DCInputvoltage OS toc 05 | 
DC Output Voltage | 05 toVec +05 | Vv 
[ie [BC Input Diode Curent —SSSCSCSCSCSCS—~CSCSCSC~—iaS*dY 
| lox | DC Output Diode Current, |e] mA 
| lo | DC Output Source Sink Current Per OutputPin | 25 | mA 
[loc or leno | DC VecorGroundCurrent =| Om 
| Po | PowerDissipation TY) S| mw 
|_Tsg | StorageTemperature | 6S to etO | 

ee OO i 


TL Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC155 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter | Vale | it_ 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


0 to 1000 


Input Rise and Fall Time 


0 to 500 
0 to 400 


DC SPECIFICATIONS 


Value 
vy 54HC and 74HC 74HC 54HC 
Vin | High Level Input 1.5 
Voltage 


Low Level Input 
Voltage 


le 
Nin 


High Level 
Output Voltage 


Low Level Output | 2. _ 
Voltage ' lo= 20 pA 


Input Leakage Vi = Voc or GND 
Current 


Icc :| Quiescent Supply Vi = Vcc or GND 
Current 


ANAS). | 
|s9 | 60 | 
4.18 | 4.31 | | 
| | 5.63 5.60 


1 ; 


4. 
5. 


16>) 
[ee] 


It |¢ 


2 /o Pe 
— ae 9 
oo |N 7 


E 
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M54/M74HC155 


AC ELECTRICAL CHARACTERISTICS (Cy = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25 be -40 to 85 °C |-55 to 125 °C 


Vcc 


(V) 54HC and 74HC 74HC 54HC 


Output Transition 


Time 
6.0 | 


Propagation 
Delay Time 
6.0 | 
| Cw | InputCapacitance| | 


(*) | Power Dissipation 
Capacitance 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + loc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT 
(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


{7 SGS-THOMSON a 
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M54/M74HC155 


TEST WAVEFORM Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC157/158 
M74HC157/158 


HC157 QUAD 2 CHANNEL MULTIPLEXER 
HC158 QUAD 2 CHANNEL MULTIPLEXER (INV.) 


» HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc =5 V 

mu LOW POWER DISSIPATION 
Icc = 4uA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a» SYMMETRICAL QUTPUT IMPEDANCE 
|10H| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS157/158 


DESCRIPTION 


The M54/74HC157 and the M54/74HC158 are high 
speed CMOS QUAD 2-CHANNEL MULTIPLEXE- 
R’s fabricated with silicon gate C°MOS technology. 
They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 


These devices consist of four 2-input digital multiple- 
xers with common select and strobe inputs. The 
HC 158 is an inverting multiplexer while the HC157 
is a non-inverting multiplexer. When the STROBE 
input is held High, selection of data is inhibited and 
all the outputs become Low in the M74HC157 and 
High in the M74HC158. The SELECT decoding de- 
termines whether the A or B inputs get routed to their 
corresponding Y outputs. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


February 1993 


i 


Wy 


B1R F1iR 
(Plastic Package) (Ceramic Package) 


nd 


MiR C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


SELECT 


NC = 
No Internal 
Connection 
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M54/M74HC157 M54/M74HC158 


CHIP CARRIER 


~[] SELECT 
[} STROBE 
[}] STROBE 


wo 


- 
(Ss) 
ly 
— 
[tv] 
2) 
i 
2 


w 


OUTPUT 


x 
---¢-- pI --3 


Lp 


1. 


PIN DESCRIPTION (for HC157) PIN DESCRIPTION (for HC158) 


SC05650 


2/6 (yz SGS-THOMSON 
I7 ‘mcnosvecrromcs 
398 


M54/M74HC157 M54/M74HC158 


TRUTH TABLE 


INPUTS OUTPUTS 
STROBE SELECT | A | B Y (HC157) Y (HC158) 
H 


X: DON'T CARE 


IEC LOGIC SYMBOL 


ST St 
SELECT SELECT 


LC11070 Lo11060 


LOGIC DIAGRAM 


HC157 


SELECT sarcomas Sac aa SELECT 


STROBE STROBE 
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M54/M74HC157 M54/M74HC158 


ABSOLUTE MAXIMUM RATINGS 


Parameter | ae | it__ 
| Vcc__| SupplyVoltage = —“‘“CSC*rOCOC*#C#‘OSSHo¥7T ~=—C“(s*sL|sCV CC 
| Vi | DCInputVoltage CT OS tooo 05 | CC 
Vo ve 
lk 
lok 


V 

V 

| Vo | DCOutputvolage |S tO HOV 
| tx | DC Input Diode Current 
| lox | DC Output Diode Current 
> gt = DC Output Source Sink Current Per Output Pin 

+ m 
m 


A 
°C 


Lead Temperature (10 560) 00 8 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


parameter | Cle nit 
Vec__| Supply Voltage 
M74HC Series: -40 to +85 6) 
t, t' | Input Rise and Fall Time ns 


4/6 TI SGS-THOMSON. 
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M54/M74HC157 M54/M74HC158 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter - Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
Typ. | Max. | Min. | Max. | Min. | Max. 
High Level Input | basta ati 
hel al Noo ee eee eee ee ee Ee 
Pe Sec see So 
Low Level Input ae eae ee a oe 
Voltage pf 288. 8. v 
ats 1.8 18 | | 18 | 
VoH_ | High Level 19/20] |i9] [io] 


Output Voltage lo=-20uA| ga | a5] | 44] | 4a) 

or psa {so} {sa | [se | 

ViL 4 
son s2malse8| 5a | |seas|  |[seo| | 

VoL Low Level Output So vis tes Tae tart bert Per 


* Voltage loset HA emu Sapper tert 
rar eee rs eS 


ras] je sera. tar eae Lea | a 
oe 52 mA jlo= 5.2mA| | 0.18 | 0.26 | 038 0.33 |_| 0.40 | 


Input Leakage 2 Vcc or GND +0.1 +4 uA 
Current 

Quiescent Supply Vi = Voc or GND 4 40 LA 
Current lo =0 


* Applicable only to DIR, G, G input 
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M54/M74HC157 M54/M74HC158 


AC ELECTRICAL CHARACTERISTICS titi = 50 pF, Input t, = tr = 6 ns) 


| Test Conditions _| Conditions Value 
(Vv) 54HC and 74HC 74HC . 54HC 
_Min. | Typ. | Max. | Min. |'Max. | Min. | Max. 


re | Bag Tason [20 Ee eT 
toa | Time as [es [as ie Tae] 
re ae 0 | 
ir Fao 00 [as [as 
4 [2 [20 [es [a0 | ns 


Propagation 
Delay Time 
(A, B - Y) 


Propagation 
Delay Time 
(SELECT - Y) 


Propagation 


Delay Time 
(STROBE - Y) 


a tam Pe Sa ee 


Cpp (*) | Power Dissipation 5 c 
Capacitance p 


(*) Crp ts defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following-equation. Icc(opr) = Cro * Vcc * fin + Icc/4 (per channel) 


SWITCHING CHARACTERISTICS TEST CIR- TEST CIRCUIT Icc (Opr.) 
CUIT 


OUTPUT X 
(IN-PHASE) 


OUTPUT 
(OUT- OF -PHASE) 


S- 10261 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 
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M54HCT157/158 
M74HCT157/158 


fw, SGS-THOMSON 
YF iwicrozLecrRomcs 


HCT157 QUAD 2 CHANNEL MULTIPLEXER 
HCT158 QUAD 2 CHANNEL MULTIPLEXER (INV.) 


a HIGH SPEED 
tpp = 21 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
lcc = 4pA (MAX.) AT Ta = 25 °C 

a COMPATIBLE WITH TTL OUTPUTS 
ViH = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
10 LSTFL LOADS 

ms SYMMETRICAL OUTPUT IMPEDANCE 
[10H | = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS157/158 


DESCRIPTION 


The M54/74HCT157 and the M54/74HCT158 are 
high speed CMOS QUAD 2- CHANNEL MULTIPLE- 
XERs fabricated with silicon gate C®MOS technolo- 
gy. They achieve the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS 
low power dissipation. 


These devices consist of four 2-input digital multiple- 
xers with common select and strobe inputs. The 
HCT158 is an inverting multiplexer while the 
HCT157 is a non-inverting multiplexer. When the 
STROBE input is held High, selection of data is in- 
hibited and all the outputs become Low in the 
M74HCT157 and High in the M74HCT158. The SE- 
LECT decoding determines whether the A or B in- 
puts get routed to their corresponding Y outputs. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 
MS4/74HGT devices are designed to directly inter- 
face HSC*MOS systems with TTL and NMOS com- 
ponents. They are also plug in replacements for 
LSTTL devices giving a reduction of power consum- 
ption. 
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BiR F1R 
(Plastic Package) (Ceramic Package) 


a ot 


M1R C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXBiR M74HCTXXXC1R 


PIN CONNECTIONS (top view) 


SELECT 


HCT157 


HCT158 


NC = 
No Internal 
Connection 
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M54/M74HCT157 M54/M74HCT158 


CHIP CARRIER 


TY) 
a 
oO 
«x 
r= 
Ve) 
a 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


PIN DESCRIPTION (for HCT157) PIN DESCRIPTION (for HCT158) 


1 SELECT Common Data Select 
Input 
2,5,11,14} 1Ato4A | Data Inputs From Data Inputs From 
Source A Source A 


3,6,10,13 | 1Bto4B | Data Inputs From Data Inputs From 
Source B Source B 


Multiplexer Output 
STROBE _| Strobe Input STROBE 
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M54/M74HCT157 M54/M74HCT158 


TRUTH TABLE 


INPUTS OUTPUTS 
STROBE Y (HCT157) Y¥ (HCT158) 


X: DON'T CARE 


IEC LOGIC SYMBOL 


HCT157 HCT158 


st 
SELECT 


L¢11070 Lc11060 


LOGIC DIAGRAM 


HCT157 HCT158 


SELECT eae cas oan 
STROBE 15 SELECT ——_ +5 


STROBE 


HC 158 
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M54/M74HCT157 M54/M74HCT158 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | séParameter | Sale | nit_ 
| Voc | SupplyVotage ——“‘*‘“‘iLSSCSC(C OS tO? | 
| lox 
lo | 


< 


| Pp | PowerDissipation OD) 
Lead Temperature (10 sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


mA 
mA 
mA 
mA 
mW 
aC 
°C 


RECOMMENDED OPERATING CONDITIONS 


Po Parameter | ate | nit_ 

| vi_| inputVotage | toc 
te] 

6 


Output Voltage 
Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 
0 to 500 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 
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M54/M74HCT157 M54/M74HCT158 


DC SPECIFICATIONS 


|. TestConditions _| Conditions [tue sis 
aan and 74HC 74HC ara 
n.| Typ: | Max. | Min. | Max. 
High Level Input 2.0 
‘| Voltage 


Low Level Input 
Voltage 


Vit 


4.5 
to 
VoH High Level lo=-20 nA | 4.4 4.5 4.4 4.4 
‘ Output Voltage a 
a ell 
Vi 
' A al Ha id Wl a 
ViH 
“fare erie leat Te 
li Input Leakage = Vcc or GND +0.1 +1 +1 LA 
Current 
loc Quiescent Supply = Vcc or GND 40 cs 
Current 
Alcc Additional worst 
case supply 


“Per Input pin 2.0 2.9 3.0 
Vi = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


Low Level Output 
Voltage 
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M54/M74HCT157 M54/M74HCT158 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input t, = tr = 6 ns) 


Test | TestConditions _| Value 
aie and 74HC 74HC 54HC 
Pee pe pee] = 
tTLH Output Transition | 4.5 15 19 22 
tTHL Time 
tPLH Propagation 4.5 16 25 31 38 
tPHL Delay Time 
(A, B - Y) 
tPLH Propagation 4.5 19 30 38 45 
tPHL Delay Time 
(SELECT - Y) 
tPLH Propagation 
tPHL Delay Time 
(STROBE - Y) 
Input Capacitance |__| 
Cpp - ) | Power Dissipation ie HCT157 EEE 50 ee 
Capacitance || HoTis8 =o 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + lec/4 (per channel) 


SWITCHING CHARACTERISTICS TEST CIR- TEST CIRCUIT Icc (Opr.) 
CUIT 


OUTPUT X 
(IN-PHASE) 


OUTPUT 
(OUT—OF-PHASE) 


S -10 262 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 


$C07040 


6/6 

i Fe ee f SGS-THOMSO 
‘| seb Leesa 

408 


kw_ SGS-THOMSON 
Yf iwicrosLectRomes 


M54/74HC160/161 
M54/74HC162/163 


SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 


» HIGH SPEED 
fuax = 63 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 uA (MAX.) AT 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) =2VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS160 ~ 163 


DESCRIPTION 


M54/74HC160 Decade, Asynchronous Clear 
M54/74HC161 Binary, Asynchronous Clear 
M54/74HC 162 Decade, Synchronous Clear 
M54/74HC163 Binary, Synchronous Clear 


The M54/74HC160, 161, 162 and 163 are high spe- 
ed CMOS SYNCHRONOUS PRESETTABLE 
COUNTERS fabricated with silicon gate C2MOS te- 
chnology. 


They have the same the high speed operation simi- 
lar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 


The M54/74HC 160/162 are BCD Decade counters 
and the M54/74HC161/163 are 4 bit binary coun- 
ters. 


The CLOCK input is active on the rising edge. Both 
LOAD and CLEAR inputs are active Low. 


Presetting of all four IC’s is synchronous on the ri- 
sing edge of the CLOCK. 


The function on the M54/74HC 162/163 is synchro- 
nous to CLOCK, while the M54/74HC 160/161 coun- 
ters are cleared asynchronously. 


Two enable inputs (TE and PE) and CARRY output 
are provided to enable easy cascading of counters, 
which facilities easy implementation of N-bit coun- 
ters without using external gates. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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B1R FiR 
(Plastic Package) (Ceramic Package) 


SF nd 
\ 
M1R C1iR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


DATA IN OUTPUTS 


ENABLE T 


DATAIN 


NC = 
No Inter- 
nal Con- 


1/11 
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M54/M74HC160/161/162/163 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


“3 
ce 


| OUTPUT 
r 


CTRDIV 10 
(ON 2R 


M1 


>C2/1,5,4+ 


LC12510 


PIN DESCRIPTION 
|PINNo | SYMBOL | NAME AND FUNCTION | 


reset 
Le oe Clock Input (LOW to 
HIGH, Edge-triggered) 
| 7 | ENABLE P| Count Enable Input 


= Count Enable Carry Input 
| LOAD | Parallel Enable Input 


14, ae 12, | QAto QD | Flip Flop Outputs 
11 
* CARRY | Terminal Count Output 
ene 


| GND  |Ground(OV) (OV) 


a Positive Supply Voltage 


IEC LOGIC SYMBOL (HC161) 


D> C2/1,3.4+ 


T_act=15 | 15 


LC12520 


2/11 ky7_ SGS-THOMSON 
7 McROELECTROMIES 
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M54/M74HC160/161/162/163 


TRUTH TABLE 


: xX 
A,B,C, D :Logilevelofdatainputs _ 
Carry : CARRY = TE @ Qa @ Qs © Qc @ Qh... (M54/74HC 160/162) 
: CARRY = TE e Qa e Qs e Qc © Qh ............ (M54/74HC 161/163) 


TIMING CHART (HC160/162 : decade counter) 


« ZI, CLI RSE RIL 
« I, ~~ WLLL 
Ws WLLL MLLLULL LLL LL Lh 


VL 
0 LLL WLLL LLLLLLLLLL LLL LLL LLL 


r<—_——-_ COUNT  —————>}-!#—__ INHIBIT 


ASYNC SYNC PRESET 
CLEAR CLEAR 
(160) (162) 5-10304 


. ") 
AY) Sicmorecrnomes 


MS4/M74HC160/161/162/163 


TIMING CHART (HC161/163 : binary counter) 


DATA INPUTS 


A 
B 
Cc 
0 


CLOCK 


ENABLE P 


oO 
o 
NY 


—-=F-- 
w 
~_ 
BS 


pe $——————— COUNT ——___ >} + —_—__ INHIBIT 
ASYNC SYNC PRESET 
CLEAR CLEAR 
(161) (163) $-10305 
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M54/M74HC160/161/162/163 


LOGIC DIAGRAM 


LOGIC DIAGRAM 


15 CARRY 
OUT 


{57 SGS:THOMSON 5/1 
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M54/M74HC160/161/162/163 


LOGIC DIAGRAM 


LOGIC DIAGRAM 


15. CARRY 
Out 
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M54/M74HC160/161/162/163 


ABSOLUTE MAXIMUM RATINGS 


| CiParrameter | Cte ss nit_| 
Supply Voltage -0.5 to +7 


Y 
| lo | DC Output Source Sink Current Per OutputPin | 25 | mA 
| mA | 


| Po | PowerDissipation TS) Sm 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


v 


Operating Temperature: .M54HC Series -55 to +125 


M74HC Series. -40 to +85 


0 to 1000 
Veo = 4.5 V 0 to 500 


Vec =6V 0 to 400 


Input Rise and Fall Time 


(7 SGS-‘THOMSON 
‘BIT icRoELEecrRomics 
415 


M54/M74HC160/161/162/163 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter Vv Ta = 25°C -40 to 85 °C |-55 to 125 °C 
ee 54HC and ne Sa eo ath 


(Vv) 
Typ. 
Vie | High Level Input ae 
Voltage 315 || a5 || 8.45 | 


feet tft ae 


Low Level Input P06 f-- — | O54 
Voltage pi} sae 
Tiel tts] [te | 


vor ie [eal arouse Ts eee 
oupavetae fas] | meow aa Tas {faa | faa f 
ae 7 aT eel 


20 or faomal ane [aar[ —fatef Taio] — 
ses | se | |sea| [seo] 
— Fa ake 

25 Vi o=20uAt [oo [or | [or] | ot 

fe OO OAL Os Ory. 

a5 | Vi [in 4omal | 017 [026 | [035 | | 040 

jlo 5.2mA] fore |o26| | osa |_| 0.40 | 


El OE od a al al 
Current 

clu ada DH a al 
Current 


V 


Voi Low Level Output 
Voltage 


= | 
ro) 
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M54/M74HC160/161/162/163 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _ Value 
2 Ta = 25°C -40 to 85 °C |-55 to 125 °C 
s) 54HC and 74HC 74HC 54HC 


sat | Max. | Min. | Max. | Min. | Max. | 
tru Ft Transition i 
tr. | Time Hz fs} te ft ae 
ee ae a ee 46 || ea 
tpun | Propagation ae ee EL 
tow | Delay Time [is [as | fat | | a8 
sucigiaeg aan 2a ee eee ee ee 
tein | Propagation | 2.0 aaa (a ee ee ee 
ima._| Delay Time count move [19 | 30 | | 98 | | a5 | 
CLOCK CAE 0 Pi6 [2s | se 
teuu | Propagation | 2.0 | | | 66 | 175 | | 220 | | 26 | 
Delay Time preset mone [| 22 [a5 | | a4 |__| s3 | 
eee i 
tex. | Propagation 20 | |v | 200] | 250 | | 30 | 
Delay Time PRESET MODE 
Delay Time ae ee ae 
tety | Propagation | ft 39 | woo | 
tea} Delay Time [1s 20 [as 
EN ONY): ‘Ten, Hae a 
teuu | Propagation for a G0. PAO: 
Delay Time HC160/161 
(CLEAR - Q) rm only 


Propagation for 


Delay Time $8 HCO160/161 
(CLEAR-CARRY) only 


Symbol Parameter 


tw(H) Minimum Pulse 
twit) Width 
(CLOCK) 


Minimum Pulse for 


Width rr 5 HC 160/161 
(CLEAR) only 


Minimum Set-up [efor Tes 
Time 
i s peo [as | Ts 


Minimum Set-up 
Time 


(A, B, ©, D) reo 

Minimum Set-up for 95 

Time wr OA = Oe 
Ske 1 Se Ta Oe GT 


a 


é ON: 9/11 
KY) Seeotecnees 
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M54/M74HC160/161/162/163 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 


Parameter Ta = 25 °C -40 to 85 °C -55 to 125 Cc 
54HC and 74HC 74HC 


Minimum Hold 
Time 
(A, B - CK) 


Minimum 
Removal Time 


6.0 | 
| C_| Input Capacitance | _ 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC's internal equivalent capacitance which 1s calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + lec 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
COUNT MODE 


twtH) ty (L) 


S-10298 


PRESET MODE CLEAR MODE (HC162/163) 


S- 10300 
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M54/M74HC160/161/162/163 


SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 


COUNTENABLE MODE CASCADE MODE 
(fix maximum count) 


—— OH 


-— OL 


S - 10302 


TEST CIRCUIT Icc (Opr.) TOTAL OPERATING CURRENT WHEN 
USING A CAPACITIVE LOAD 


When the outputs drive a capacitive load, the 
total current can be calculated as follows : 


For M74HC160/162 : 
Ca, Cy Co, Ca, Coa 


Meo wtox Voo [G+ Sth e+ | 


For M74HC161/168 : 
Ch Co, Ca = 


Ca 
le =tex- Veo: | 5 + 4 + 3 ti,5t 16 


Ca to Cca are the capacitors loading the out- 
puts. 


TYPICAL APPLICATION 


: COUNT 
: DISABLE 


INPUTS 


: COUNT 
: DISABLE CA 


CK 


CK 
CLRGA QBQC AD CLR QA QBQC QD 
@ J 
OUTPUTS 


: 0 11/11 
KY) Seeaceencs, 
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MICROELECTRONICS 


M54/74HCT 162/163 


SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 


s HIGH SPEED 
fmax = 50 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» SYMMETRICAL OUTPUT IMPEDANCE 
loH = lo. = 4 mA (MIN.) 

» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.); Vit = 0.8V (MAX.) 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS160 ~ 163 


DESCRIPTION 


M54/74HCT160 Decade, Asynchronous Clear 
M54/74HCT161 Binary, Asynchronous Clear 
M54/74HCT162 Decade, Synchronous Clear 
M54/74HCT163 Binary, Synchronous Clear 


The M54/74HCT160, 161, 162 and 163 are high 
speed CMOS SYNCHRONOUS PRESETTABLE 
COUNTERS fabricated with silicon gate C°MOS te- 
chnology. They have the same high speed opera- 
tion similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The M54/74HCT160/162 are BCD Decade coun- 
ters and the M54/74HCT161/163 are 4 bit binary 
counters. The CLOCK input is active on the rising 
edge. Both LOAD and CLEAR inputs are active 
Low. 

Presetting of all four IC’s is synchronous on the ri- 
sing edge of the CLOCK. The function on the 
M54/74HCT162/163 is synchronous to CLOCK, 
while the M54/74HCT160/161 counters are cleared 
asynchronously. Two enable inputs (TE and PE) 
and CARRY output are provided to enable easy ca- 
scading of counters, which facilities easy implemen- 
tation of N-bit counters without using external gates. 
This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74FiCT devices are designed to 
directly interface HSC*MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. All inputs are equipped with 
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NA hits 


B1R F1R 
(Plastic Package) (Ceramic Package) 


a nt 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


MS4HCTXXXFIR M74HCTXXXM1R 
M74HCTXXXB1IR M74HCTXXXC1iR 


PIN CONNECTIONS (top view) 


DATA IN 


1/11 
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M54/M74HCT160/161/162/163 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 


~~ 7 
I 
x 
| | OUTPUT 
an 
I 
I 


a 


Scoséso 


IEC LOGIC SYMBOL (HCT160) 


enapie p 2 
enaste t (10) 
CLOCK 


aos Qa ae 10 
M1 
ENABLE P ( G3 
ENABLE T ( 


crock 2 hyc2/1,3,4+ 


£02511 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


ENABLET | Count Enable Carry Input 
LOAD Parallel Enable Input 


QA to QD | Flip Flop Outputs 
CARRY | Terminal Count Output 
OUTPUT 


Ground (OV) 
Positive Supply Voltage 


ENABLE T 
CLOCK ( 


LC12501 


IEC LOGIC SYMBOL (HCT163) 


toap (22 
ENABLE P (7) 
enapie t (12) 

CLOCK (2) 


,® 


(012521 


2/14 SGS- 
ky en 
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M54/M74HCT160/161/162/163 


TRUTH TABLE 


ear 
FUNCTION 
Peon oo | re | ve | cx [CUR] UD | Pe | Te | cx | aa] ae | ac | ao 

CPx [x [x [x 
Se cc ee oa ee Po [presen para | 
SCE No orange — [No count — 
: 
H 
e: 


ag 
J 
PH |S | countup | COUNT._—_s—>7 
‘i B.C,D: oe lade data inputs _ 


Carry =: CARRY = TE * Qa e Qn 0 Qc 0 Qo eeeesneess (M54/74HCT160/162) 
: CARRY = TE © Qae Qs 2 Qc 0 Qp ees (M54/74HCT161/163) 


Not 


TIMING CHART (HCT160/162 : decade counter) 


LLLLLLLLLL 
WA: 


CLOCK i] | | | | | | | | | | | | | | | | 
| 


| 
ENABLE P 
l 
| ; 
| 7 | | 
S/O oe 


aa 7 y| | | : 
OUTPUTS 
NaN Be a 


ZA ) 


| 
l | 
| { 


| 

boy 
ENABLE T { 

| 


CARRY OUTPUT 


| 

I 

| 
| | 
<= COUNT ——>}.s?———__ INHIBIT 
ASYNC SYNC PRESET 


CLEAR CLEAR 
(160) (162) $-10304 
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MS54/M74HCT160/161/162/163 


TIMING CHART (HCT161/163 : binary counter) 


DATA INPUTS 


« Ya WME 
» YAW 
« YMA WEEE 
i) mm UML LLM 


| 
= : 
ENABLE P | 


CLOCK 


pe $A —$——— COUNT ——— ——— —__——__ INHIBIT 
CEO Gea PrESET 
A 
(161) (163) $-10305 
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M54/M74HCT160/161/162/163 


LOGIC DIAGRAM 
HCT160 


LOGIC DIAGRAM 


HCT161 


15_ CARRY 
OUT 
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M54/M74HCT160/161/162/163 


LOGIC DIAGRAM 


HCT162 


LOGIC DIAGRAM 


HCT163 


15_ CARRY 
OuT 


a —________ {jj SGs-THoMson 


MICROELECTRONICS 
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M54/M74HCT160/161/162/163 


ABSOLUTE MAXIMUM RATINGS 


Vv 
| lo | DC Output Source Sink Current Per OutputPin, | 25 | mA 
| Po | PowerDissipation 800") | 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is notimplied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Y 

Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 

Input Rise and Fall Time (Vcc = 4.5 to 5.5V) /  to500——“‘<t«é‘éilétis:=C*”d 


{7 SGS-THOMsoN 
7 iicrosectnomes 
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M54/M74HCT160/161/162/163 


DC SPECIFICATIONS 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


Vin High Level Input . 2.0 2.0 2.0 V 

Voltage 

Vit Low Level Input V 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc Quiescent Supply | 5.5 
Current 


Additional worst ; Per Input pin 
case supply V; = 0.5V or 
current V\ = 2.4V 
Other Inputs at 
Vcc or GND 


8/11 f SGS-THOMSON 
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M54/M74HCT160/161/162/163 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) - 


Test Conditions Value 
Symbol! Parameter | y Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


tPLH Propagation : 
tPHL Delay Time 
(CK - Q) 
tPLH Propagation 
tPHL Delay Time 
(CK-CO) 


— 


tw(H) Minimum Pulse ; 
tw Width (CK) 


= : : > = naa 
on on on on on 


tPLH Propagation 21 
Delay Time 
(TE-CO) 
Propagation 4 for 26 
Delay Time HCT160/161 
CLEAR - Q onl 
tPHL Propagation 4.5 for 28 43 
Delay Time HCT160/161 
(CLEAR-CO) only 
fmax Maximum Clock 4.5 21 
Frequenc 


twiL) Minimum Pulse 4.5 for 
Width HCT160/161 
CLEAR 


Minimum Set-up 4.5 
Time 
(LOAD, PE, TE) 


ts Minimum Set-up 4.5 
Time 
(A, B, C, D) 
Minimum Set-up | 4.5 for ZZ 


8 
NO 


N 
ie) 
Oo 


— = oi Bes ol 
on ((e) ice) pus —k (a) 


anh, 
om = — N _ — & Ww > 
(2) Ol ol oO on on oO ao ine) 


if 
2. 


—_ 


2 
Time HCT162/163 
CLEAR onl 


th Minimum Hold 4.5 
Time 


Minimum 4.5 for 
Removal Time HCT160/161 
CLEAR onl 


Cn es es 


Cpp (*) | Power Dissipation pF 
Capacitance 


(*) Cpp is defined as the value of the IC’s intemal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ¢ fin + Icc 


a 


4 
ice) 
8 8 


o> 
me) 
| oars 

ol 

—_ 

co 

NO 

PO 
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M54/M74HCT160/161/162/163 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


COUNT MODE CLEAR MODE (HCT160/161) 


ty (H) 


S- 10298 YOL 


5 -10299 


PRESET MODE CLEAR MODE (HCT162/163) 


CLEAR 


S- 1030) 
5 Vg 


$ - 10300 


COUNTENABLE MODE CASCADE MODE 
(fix maximum count) 


OH 


5 - 10302 
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M54/M74HCT160/161/162/163 


TEST CIRCUIT Icc (Opr.) TOTAL OPERATING CURRENT WHEN 
USING A CAPACITIVE LOAD 


When the outputs drive a capacitive load, the 
total current can be calculated as follows : 


For M74HC1T160/162 : 


oo = tox Voo [Fis Ps 


Ceo, Ca, Coa 
2 5 10 10 10 
For M74HC1T161/163 : 

Ca Co Cc Ca Cra 
Woo =tox- Veo { + 4 + 3 tet a 
Ca to Cca are the capacitors loading the out- 
puts. 


TYPICAL APPLICATION 


H : COUNT 
L -DISABLE 


INPUTS 


H : COUNT 
- DISABLE 


CK 


CLR GAQB QC QD CLR QA QBOC QD 
OUTPUTS 


S -10297 
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M54HC164 
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8 BIT SIPO SHIFT REGISTER 


a HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc =5 V 

u LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» SYMMETRICAL OUTPUT IMPEDANCE 
lo. = [lon] = 4 mA (MIN.) 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

a PINAND FUNCTION COMPATIBLE 
WITH 54/74LS164 


DESCRIPTION 


The M54/74HC 164 is a high speed CMOS 8 BIT SI- 
PO SHIFT REGISTER fabricated in silicon gate 
C?MOsS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The HC 164 is an 8 bit shift register with serial data 
entry and an output from each of the eight stages. 
Data is entered serially through one of two inputs (A 
or B), either of these inputs can be used as an active 
high enable for data entry through the other input. 
An unused input must be high, or both inputs con- 
nected together. Each low-to-high transition on the 
clock input shifts data one place to the right and en- 
ters into QA, the logic NAND of the two data inputs 
(A - B), the data that existed before the rising clock 
edge. A low level on the clear input overrides all 
other inputs and clears the register asynchronously, 
forcing all Q outputs low. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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FiR 
(Ceramic Package) 


ne 


BiR 
(Plastic Package) 


A 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC164FiR M74HC164M1R 
M74HC164B1iR M74HC164C1R 


PIN CONNECTIONS (top view) 


OUTPUTS 


NC = 
No Internal 
Connection 
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M54/M74HC164 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ae 
i 
OUTPUT 


7] 


S$C0S6S0 


TRUTH TABLE 


aoe oe OUTPUS 


X: Don't Care 
QAn - QGn : The level of QA -QG, respectively. before the most-recent transition of th clock. 


LOGIC DIAGRAM 


CLEAR 


SERIAL JA 
INPUTS }p 2 
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M54/M74HC164 


PIN DESCRIPTION IEC LOGIC SYMBOL 


CLOCK Clock Input (LOW to 


3,4, 5,6, | QA to QH 
10, 11, 12, 
13 


HIGH, Edge-triggered) 


B 
| 9 | CLEAR | Master Reset input | 
a ae 

C 


Data Inputs 
L 


? Ground (OV) 
Positive Supply Voltage 


Lo11660 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue || nit 
| to | DC Output Source Sink Current Per OutputPin | 25] mA 
| Po | PowerDissipation | SO) | 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


p Parameter | tue =| it_ 
|SupplyVoltage | to 
sew 
ee 


Input Voltage 
Output Voltage 


| Symbol | 

v 

V 

V 

Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 | 


Voc = 4.5 V 0 to 500 


0 to 400 


GyScsTHOMson 
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M54/M74HC164 
DC SPECIFICATIONS 


” 
Cc 
AS 
oa 
TG 
7 
°] 
Oo 
aga 
d 
= 


25 °C 
54HC and 74HC 


Tas 


Low Level Output 


Low Level Input 
Voltage 


High Level 
Output Voltage 
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M54/M74HC164 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 
Symbol Parameter Es Ta = 25°C -40 to 85 °C |-55 to 125 °C 
yl 54HC and 74HC 74HC 54HC 
Typ. | Min. | Max. | Min. | Max. | 
try | Output Transition | ae 
tra. | Time PS ee a i 
ae a ee ae ee ee 
teun | Propagation | | 57 | ieo | | 200 | | 240 | 
ia | DoayTine Fas [Te [se | ao | ae | 
teu. | Propagation P2602 ie 
bet Time, [| 20 | 
60 ze sete ol 
fmax Maximum Clock 
Frequency 
| 6.0_ 
tw) | Minimum Pulse | | og | 
twa | Wicth Eee 
i me EC Lee 
twit) Minimum Pulse | go | 
with ee ato 
a es 
ts Minimum Set-up aa eo 
Time 45 aed 
uae eoieea 
Minimum Hold Za oa 
0 == 
Minimum eae 
Removal Time a eee 
| 6.0 ae 
a 
bal 
Capacitance 


) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
ae to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ° fin + Ico 
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M54/M74HC164 


TIMING CHART 
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M54/M74HC164 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLEAR MODE SERIAL MODE 


$-10294 
S- 10293 


TEST CIRCUIT Icc (Opr.) 


OTHERS QH 


ew 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


$-10295 
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8 BIT SIPO SHIFT REGISTER 


a HIGH SPEED 
tpp = 20 ns (TYP.) AT Vcc =5 V 
au LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 
=» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


a BALANCED PROPAGATION DELAYS F1iR 
tPLH = tpHL = 4 MA (MIN.) i (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lou| = 4 mA (MIN) a 
» COMPATIBLE WITH TTL OUTPUTS € Sng 
Vin = 2V (MIN.) Vic = 0.8V (MAX) 
» WIDE OPERATING VOLTAGE RANGE CiR 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 
WITH 54/74LS164 M54HCT164F1R M74HCT164MiR 


M74HCT164B1R M74HCT164C1R 
DESCRIPTION 


The M54/74HCT164 is a high speed CMOS 8 BIT 
SIPO SHIFT REGISTER fabricated in silicon gate 
c?Mos technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The HCT164 is an 8 bit shift register with serial data 
entry and an output from each of the eight stages. 
Data is entered serially through one of two inputs (A 
or B), either of these inputs can be used as an active 
high enable for data entry through the other input. ouTPUTS 
An unused input must be high, or both inputs con- 
nected together. Each low-to-high transition on the 
clock input shifts data one place to the right and en- 
ters into QA, the logic NAND of the two data inputs 
(A e B), the data that existed before the rising clock 
edge. A low level on the clear input overrides all 
other inputs and clears the register asynchronously, 
forcing all Q outputs low. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 

This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/740iCT devices are designed to 
directly interface HSC°MOS systems with TTL and 


PIN CONNECTIONS (top view) 


NMOS components. They are also plug in replace- isis 
; Bd ‘ o Internal 
ments-for LSTTL devices giving a reduction of po- Connection 
wer consumption. 
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M54/M74HCT164 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ar, 
: | OUTPUT 

- <= l 

! 

{ 


“3 


TRUTH TABLE 


INPUTS OUTPUS 
Snel Dee ST a TY 
cone 
a 


es IN 0 ea eee ee ON ee Ol 
es ae, Sate ee OA ee as 


X: Don’t Care 
QAn - QGn: The level of QA -QG, respectively. before the most-recent transition of th clock. 


ay 


LOGIC DIAGRAM 


CLEAR 


SERIAL 
INPUTS 


S-10688 
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M54/M74HCT164 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION _ 


3,4, 5,6, | QAto QH 
10, 11, 12, 
13 
CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 
a ae CLEAR Master Reset Input 


Ground (OV) Z 
Positive Supply Voltage 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter Unit 
| lo | DC Output Source Sink Current Per OutputPin, | 25 | mA 
| Po | PowerDissipation SOO) | 


IEC LOGIC SYMBOL 


icrisso 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter 
Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 
Input Rise and Fall Time (Vcc = 4.5 to 5.5V) | Oto 500——“(<;ws:é‘a||séiscs CC 
(7 SGS-THOMSON 
‘S/ MicRoELEcTROMCS 
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M54/M74HCT164 


DC SPECIFICATIONS 


Symbol Parameter 


4/7 


444 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Additional worst 
case supply 
current 


Test Conditions 


Cc 


Z 
“< 
be 


N 
on) 


e*) 
— 


ae 
oO 


Per Input pin 
V; = 0.5V or 
Vi = 2.4V 
Other Inputs at 
Vcc or GND 


{ SGS-THOMSO 
S/ i Saeco 


Value 
-40 to 85 °C 


-55 to 125 °C 


M54/M74HCT164 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions 

Symbol Parameter Vv Ta = 25°C -40 to 85 °C |-55 to 125 °C 
vy 54HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


° ba | me 
tPLH Propagation 4.5 23 36 45 54 
tPHL Delay Time 
(CLOCK - Q) 
tPHL Propagation 4.5 24 37 46 
Delay Time 
(CLEAR - Q) 
Frequenc 
tw) | Minimum Pulse 4.5 
twit) Width 
CLOCK 
twit) Minimum Pulse 4.5 
Width 
(CLEAR) 
ts Minimum Set-up | 4.5 
Time 
A, B- CK 
th Minimum Hold 4.5 
Time 
(A, B - CK) 


tREM Minimum 
Removal Time 
Input Capacitance a 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vee ° fin + lec 
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M54/M74HCT164 


TIMING CHART 


6/7 “1 ‘a 
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M54/M74HCT164 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLEAR MODE SERIAL MODE 


1.3V 1.3V 


s$co6a50 


TEST CIRCUIT Icc (Opr.) 


OTHERS QH 


Boer 


$-10295 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
tpp = 15 ns (TYP.) AT Vcc =5 V 

« LOW POWER DISSIPATION 
Ico = 4 pA (MAX.) AT Ta = 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

gs SYMMETRICAL OUTPUT IMPEDANCE 
lo. = [lon] = 4 mA (MIN.) 

s HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

=» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS165 


DESCRIPTION : 


The M54/74HC165 is a high speed CMOS’8 BIT 
PISO SHIFT REGISTER fabricated in silicon gate 
C*MOs technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 


It achives’ the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 


This device contains eight clocked master slave RS 
flip-flops connected as a shift register, with auxiliary 
gating to provide over-riding asynchronous parallel 
entry. Parallel data entres when the shift/load input 
is low. The parallel data can change while shift/load 
is low, provided that the recommended set-up and 
hold times are observed. For clocked operation, 
shift/load must be high. The two clock input perform 
identically; one can be used as a clock inhibit by 
applying a high signal; to permit this operation 
clocking is accomplished through a 2 input nor gate. 
To avoid double clocking, however, the inhibit signal 
should only go high while the clock is high. 
Otherwise the rising inhibit signal will cause the 
same response as rising clock edge. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54HC165. 
M74HC165 


8 BIT PISO SHIFT REGISTER 


(Plastic Package) (Ceramic Package) 


eet 14 
MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC165F1R M74HC165M1R 
M74HC165B1R M74HC165C1R 


PIN CONNECTIONS (top view) 


SHIFT; LOAD {1 


PARALLEL 
INPUTS 


~]. | SHIFT/LOAD 


NC = 
No Internal 
Connection 


PC11170 
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M54/M74HC165 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ame 
i 

i | OUTPUT 
=. 
1 
! 


43 


SCOS6S0 


TRUTH TABLE 
INPUTS INTERNAL OUTPUTS 


NO CHANGE 


a.... .h. The level of steady input voltage at inputs a through respectively 
QAn - QGn: The level of QA -QG, respectively. before the most-recent transition of the clock. 


LOGIC DIAGRAM 


PARALLEL INPUTS 
————,, 


A .) © 9) E F G 4 
oP oP oP oP oP oP oP oP 
SERIAL INPUT - - - 
| >> > > 150 GOS QF--doS aQf—dos Gh-dps 4 os 6 os Gk—dos 6 os 4G cle 
Cr ck cK cK ck ck cr cK 9 Qu 
L | L | L | t | £ | L | L | L 
> 


== 
O Je) & oO > 3 7ho 


INHIBIT 
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M54/M74HC165 


PIN DESCRIPTION IEC LOGIC SYMBOL 


SYMBOL 

a. 
Load Input 

| _QH___| Complementary Output __| 

| QH | SerialOutput 


S/L 
QH 
QH 
Clock Input (LOW to 

HIGH edge triggered) 


AtoH Parallel Data Inputs 


CLOCK INH | CLock Inhibit 
| 8 | GND | Ground (ov wee 
16 Vcc Positive Supply Voltage 


| Symbol _| Parameter | Value | Unit 
Supply Voltage 
DC Input Voltage 
DC Output Voltage 
DC Input Diode Current 
| lo |'DC Output Source Sink Current Per Output Pin, | 25 | mA 
| Po | PowerDissipation |) | 

Tt Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| ——S—Céiarcmeter=—— (“a CE Cb 

V 

V 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 ial 


Voc = 4.5 V 0 to 500 
0 to 400 


THOMSON 8B 
I ST peta 
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M54/M74HC165 


DC SPECIFICATIONS 


Symbol Parameter 
Vin 
Vit 
VoH 
Voi 


55 to 125 °C 
54HC 


-40 to 85 °C 

74HC 
| Max. | 
Sf 
ae 
BS sa 
od 
o| | 
Ae | 
aoe 
Saar: 

3] | 5. 
he 


rer 
lo= 20 pA 
lo= 4.0 mA 0.17 0.26 0.33 0.40 


Value 


ime 


E 
e oO) N : 
o + 
} in) i 
mo) O 
Ze a Nm. 2 
s3b > s>os 


Oa re) OQ] WwW 


lo= .2mA| | ota | 0.26] | 0.33 | | 0.40 | 


Ed a 


Vcc or GND 


Test Conditions 
Vi 


$3 a) 
ca 5 Q. 
a ja 2, o | 8 
= = g o | 
@ OD Go ~< < 
+12 1 ® oo 5 =o Yo 
= == ES S tie: 
= © oO — a. 3 23 
a i> xO £O;1CO 


loc 
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M54/M74HC165 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tt = 6 ns) 


Value 
Symbol Baramicies ES Ta = 25°C -40 to 85 °C |-55 to 125 °C 

| 54HC and 74HC 74HC 54HC 

| Min. | Max. | 

tru | Output Transition | ha ee 110 
tra | Time a 

Pe ed oP age ae | 
tpuy | Propagation | | 55 | 150 | ~~] t90 | | 208 
tpo. | Delay Time_ Ff te | go [| a8 | 4 

a za ee 

tptn | Propagation | | 6s | tes | | 205 | | 250 
ima | Daley Tne farts | fa | | 50 | 


in| Propagation se [38 [470 eos 
tu | Delay Time a Per xe a 
“HGH [eo 


Maximum Clock 
Frequency 


fax 


tw(H) Minimum Pulse 


twa] Wit fe lw{ [il [2 
| 6.0 | 16 


Minimum Pulse 


0 
etn a eS ee See ee ee ee 
| 6.0 | 7 | i6 | | 19 | 


(S/L) 


twit) 


Minimum Set-up 
Time _ 

(PI - S/L) 
(SI- CK) 
(S/L -CK) 


Minimum Hold 
Time 

(S/L - Pl) 
(CK - Sl) 


tREM Minimum : 

= Removal Time fe ae ape | a ao ee 
eres Jeo ee a ek a 

| Cw__| InputCapacitance| | 


Cpp (*) | Power Dissipation — E 
Capacitance p 


) Crp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
ee to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + lec 
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M54/M74HC165 


TIMING CHART 


CLOCK 
CLOCK INHIBIT 
SERIAL INPUT 


SHIFT/LOAD 


TOAD LDQM 


SON : SATAN 
ANNE ANUANNUNNARRNENENRRAARRNNS 


: SAAN NNNNUUNNNUNNNUNENUNRENNRANNNND 


| 
F ANNAN H QAR 
G NAA L SSS 
H NONE ANNANNANNANUNNNNNNNAANAANNNT 


| 
OUTPUT Q, __! LiHITLITAHT LTA 


PARALLEL 
INPUTS 


SERIAL SHIFT Sao SERIAL SHIFT 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


SERIAL MODE PARALLEL MODE 


$-10327 


PARALLEL MODE PARALLEL MODE 


$-10329 S- 10330 


PARALLEL MODE 


S- 10331 
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M54/M74HC165 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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» HIGH SPEED 
tpp = 17 ns (TYP.) AT Vcc = 5 V 

=» LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

x» BALANCED PROPAGATION DELAYS 
TPLH = tPHL 

a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lou| = 4 mA (MIN.) 

=» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2 V (MIN.) Vi = 0.8 V (MAX.) 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS165 


DESCRIPTION 


The M54/74HCT165 is a high speed CMOS 8 BIT 
PISO SHIFT REGISTER fabricated in silicon gate 
C*MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. It achives the high speed 
operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. 

This device contains eight clocked master slave RS 
flip-flops connected as a shift register, with auxiliary 
gating to provide over-riding asynchronous parallel 
entry. Parallel data entrens when the shift/load input 
is low. The parallel data can change while shift/load 
is low, provided that the recommended set-up and 
hold times are observed. For clocked operation, 
shift/load must be high. The two clock input perform 
identically; one can be used as a clock inhibit by 
applying a high signal; to permit this operation 
clocking is accomplished through a 2 input nor 
gates. 

To avoid double clocking, however, the inhibit signal 
should only go high while the clock is high. 
Otherwise the rising inhibit signei will cause the 
same response as rising clock edge. This integrated 
circuit has input and output characteristics that are 
fully compatible with 54/74 LSTTL logic families. 
M54/74HCT devices are designed to directly 
interlace HSCMOS systems with TTL and NMOS 
componenis. They are also plug in replacements for 
LSTTL devices giving a reduction of power 
consumption. All inputs are equipped with 
protection circuits against static discharge and 
transient excess voltage. 
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M54HCT165 
M74HCT165 


8 BIT PISO SHIFT REGISTER 


B1iR FIR 
(Plastic Package) (Ceramic Package) 


wnt nd 


M1iR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCT165F1R M74HCT165M1R 
M74HCT165B1R M74HCT165C1R 


PIN CONNECTIONS (top view) 


SHIFT/ LOAD || 


PARALLEL PARALLEL 
INPUTS G INPUTS 


~[] SHIFT/LOAD 


NC = 
No Internal 


Connection 
PC11170 
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M54/M74HCT165 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec a 
l 
l 
| 1 OUTPUT 
- l 
I 
I 


3 


scose6so 


TRUTH TABLE 


OUTPUS | OUTPUS 


| QGn | QGn | 
| QG@n | | QGn | 

NOCHANGE | | sd 

| x | Nocnance | | 


QAn - QGn : The level of QA -QG, respectively, before the most-recent transition of the clock. 


LOGIC DIAGRAM 


PARALLEL INPUTS 


SERIAL INPUT 
Sod —_f-—d 


CLOCK 


CLOCK 
INHIBIT 
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M54/M74HCT165 


PIN DESCRIPTION IEC LOGIC SYMBOL 


SYMBOL 
Load Input 

QH 

QH 


CLOCK Clock Input (LOW to 
HIGH edge triggered) 
10 Serial Data Input 


Parallel Data Inputs 


7 


14, 3, 4, 5, 
6 


15 CLOCK INH] CLock Inhibit 
Ground (OV 
16 Positive Supply Voltage 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | nit 
Lad 


| Symbol_| 
Supply Voltage v 
DC Input Voltage 
DC Output Voltage 
DC Input Diode Current 
| to | DC Output Source Sink Current Per OutputPin | BT mA 
log oF leno 
Pp Power Dissipation 500 (*) 


Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter | Value |snit 
Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 Ae 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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M54/M74HCT165 


DC SPECIFICATIONS 


| TestConditions _ Conditions Value 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output lo= 20 HA 
Voltage Vin 
“i lo= 4.0 mA 


Quiescent Supply 
Current 


Additional worst : Per Input pin 2.0 2.9 
case supply V, = 0.5V or 
current Vi =2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 
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AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Symbol Parameter 


tTLH 
tTHL 
tPLH 
tPHL 


Time 
Propagation 
Delay Time _ 
(CK - QH, QH) 
Propagation 
Delay Time __ 
(CKINH - QH, QH) 
Propagation 

) 


tPLH 
tPHL 


tPLH 
tPHL Delay Time _ 
(S/L - QH, QH 
Propagation 
Delay Time_ 
H - QH, QH 


teLH 
tPHL 


fmax 


Minimum Pulse 
Width 
CK, CKINH 


Minimum Pulse 
Width 

(S/L) 

Minimum Set-up 
Time _ 

PI - S/L 
Minimum Set-up 
Time 
(S/L -CK, CHINH 
Minimum Set-up 
Time 
(S -CK, CHINH) 
Minimum Hold 
Time _ 

(PI - S/L) 

S/L -CK, CHINH 
Minimum 
Removal Time 
(CK - CKINH) 
(CKINH - CK) 


tw(H) 
tw(L) 


tw(H) 
tw(L) 


t 


Cin 


Output Transition 


Maximum Clock 
Frequency 


Input Capacitance 


Test Conditions 


Vcc 
V) 


4.5 


-_~ 


5 
4.5 


) 
4.5 


Ta = 25°C 
54HC and 74HC 


Value 


-40 to 85 °C 
74HC 


M54/M74HCT165 


-55 to 125 °C 
54HC 


nN oi N 
Ne) _ NM 


Cpp (“) | Power Dissipation 


Capacitance i 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vc ¢ fin + loc 
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M54/M74HCT165 


TIMING CHART 


CLOCK 


CLOCK INHIBIT 


SERIAL INPUT 


SHIFT/ LOAD 


: 


NOON Ne A 
¢ SAAN ATA 

> NA . NON AAAANN 
: NNT LOTMA 
NAAN 7 AA 
i 
| ae ; ee 


| ; 
OUTPUT Qy 3 LIH|JLITH] LL 


SERIAL SHIFT | INHIBIT SERIAL SHI 
LOAD ee 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


SERIAL MODE PARALLEL MODE 


$-10327 


PARALLEL MODE PARALLEL MODE 


$-10329 S~ 10336 


PARALLEL MODE 


S— 10331 


{yy SGS-THOMSON 
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M54/M74HCT165 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC166 


ae coe M74HC166 


MICROELECTRONICS 


~8 BIT PISO SHIFT REGISTER 


a HIGH SPEED 
fwax = 57 MHz (TYP.) AT Vcc =5 V 

n LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lol = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6 V 

a» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS166 


DESCRIPTION 
The M54/74HC166 is a high speed C°MOS 8 BIT PI- 


SO SHIFT REGISTER fabricated in silicon gate’ 


C*MOs technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


It consists of parallel or serial inputs and a serial-out 
8-bit shift register with gated clock inputs and an 
overriding clear input. The parallel-in or serial-in mo- 
des are controlled by the SHIFT/LOAD input. When 
the’ SHIFT/LOAD input is held high, the serial data 
input is enabled and the eight flip-flops perform se- 
riat shifting with each clock pulse. When held low, 
the parallel data inputs are enabled and: synchro- 
nous loading occurs on the next clock pulse. Cloc- 
king is accomplished on the low-to-high level edge 
of the clock pulse. The CLOCK-INHIBIT input 
should be changed to the high only while the 
CLOCK input is held high. A direct clear input over- 
rides all other inputs, including the clock, and sets 
all flip-flops to zero. Furictional details are shown in 
the truth table and the timing chart. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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B1R F1iR 
(Plastic Package) (Ceramic Package) 


ne nt 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC166FiR M74HC166M1R 
M74HC166B1R M74HC166C1R 


PIN CONNECTIONS (top view) 


No Inter- 
nal Con- 
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M54/M74HC166 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Voc oak 3 
l 
| 
OUTPUT 
I 


SCOS650 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
| 4 | st Sera! Data inputs 


2,3, 4,5, AtoH Paralle! Data Inputs 


10, 11, 12, 
14 
CK INH Clock Enable Input 
(Active LOW) 
Clock Input (LOW to 
HIGH edge-triggered) 
CLEAR Asyncronous Master reset 
Input (Active LOW) 


Serial Output from the 

Last Stage 

Parallel Enable Input 
(Active LOW) 


2) 
C4) 


LC11680 


rcaa7T ™ FOU OA FD >} 


Ground (OV) 
Positive Supply Voltage 


TRUTH TABLE 
INTERNAL 
fe aS ae 


a a ee es ee ee cad 

a eS ES" Se DS NO CHANGE 

oe ar 
[eS eee Peis ome ale PEO [eee amen Pe Qan | QGn | 
NO CHANGE 

X. Don’t Care 

rs a h_ The level of steady state input voltage at inputs a trough H respectively 
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M54/M74HC166 


LOGIC DIAGRAM 


PARALLEL INPUTS 


Y Y Y Y Y VY Y 
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CK Ci flex: cx_CL ise) (tae (lic eal ly 
ipe anal |_| ww ee eS Ba 
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TIMING CHART 
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l 
NX a QUAN 
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| | 
F MSS 4 RAR 
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M54/M74HC166 


ABSOLUTE MAXIMUM RATINGS 


Pp Parameter | ate nit 
aoe el 
°C 
C 


| Pp _| Power Dissipation | OO) se—Ci=z 
| Tsig__| StorageTemperature = —C“(‘dLSCSC“‘(‘#SC;“OYONISO = =| CC 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


m 
m 
| DC Output Source Sink Current Per OutputPin | 2ST 
m 
m 


RECOMMENDED OPERATING CONDITIONS 


[symbot| Parameter | ate | Uit 
| Vcc | SupplyVoltage to 
| Mi |inputvotage toe | 
| Vo | Outputvoltage te | 
, Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 | 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC166 


DC SPECIFICATIONS 


Test Conditions Value 
| 54HC and 74HC 74HC 54HC 
a a ee 


High Level Neo ce ee ee Eee a 
ie Ee ee ee Es a 
ea eee A 
hail Level Input ee ea ee ee eee 
velede ae ee Ee ee ee ee 
Ho tte ft {18 |_| 18 


i eae ris feo| [re] [os 
Ouputvotage [a5] 4 | lo-200 aa] as] [aat taat | . 
reo] o pss [so | [ss [se | 
vt 


Quiescent Supply 
Current 
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M54/M74HC166 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test | TestConditions _| Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
and 74HC 74HC 54HC 


tTLH Output Transition | 2. 
tTHL Time 


tPLH Propagation 
teHL Delay Time 
(CLOCK - QH) 


tPHL Bi sr 
Delay Tim 
CLEAR - QH) 


fax Maximum Clock 
Frequency 


tw(H) Minimum Pulse 
twiL) Width 
(CLOCK) 


ola INiolaA [Mla lp] 
on LIP lala INioin{i=z 


— 
— 
i?) 


|p |p |p a) f os 
wo }o w}lo oo) wo |o mio! 6 


twiL) Minimum Pulse 
Width 
(CLEAR) 


NO Oe OPO? eed Gunlll Kooe >] |N IN io) 


Wyn o aja sono won jo DOIN ig |P1P 16 [PM [AIO 


Minimum Set-up 
Time 
(SI, Pl) 


n 


Minimum Set-up 
Time 
(S/L) 


Minimum Hold 
Time 
tREM Minimum 
Removal Time 


Cin Input Capacitance 
p (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which !s calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vcc ° fin + Icc 
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M54/M74HC166 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLEAR MODE SERIAL MODE 


S - 10320 


PARALLEL MODE 
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M54/M74HC166 


TEST CIRCUIT Icc (Opr.) 


S- 10323 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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(qj, SGS-THOMSON =—s«M54H1C173 
Sf i MICROELECTRONICS M74HC173 


QUAD D-TYPE REGISTER (8-STATE) 


» HIGH SPEED 

fMax = 73 MHz (TYP.) at Vcc = 5 V 
=» LOW POWER DISSIPATION 

Icc = 4 DA (MAX.) at Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VNIH = VnIL = 28 % Vcc (MIN.) 
a» OUTPUT DRIVE CAPABILITY BIR FiR 

15 LSTTL LOADS (Plastic Package) (Ceramic Package) 
» SYMMETRICAL OUTPUT IMPEDANCE 


llou| = lo. = 6 mA (MIN.) 
» BALANCED PROPAGATION DELAYS a 


tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE M1R C1R 
Vcc (OPR) =2Vto6V (Micro Package) (Chip Carrier) 
a PIN AND FUNCTION COMPATIBLE WITH ORDER CODES : 


54/74LS 173 M54HC173F1R M74HC173M1R 
M74HC173BiR M74HC173C1R 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC173is a high soeed CMOS QUAD D- 
TYPE REGISTER (3-STATE) fabricated in silicon 
gate C?MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device is composed of a four-bit register inclu- 
ding D-type flip-flops and 3-state buffers. The four 
flip-flops are controlled by a common clock input 
(CLOCK) and a.common reset input (CLEAR). Si- 
gnals applied to the data inputs (D1-D4) are stored 
at the respective flip-flops on the positive going tran- 
sition of the clock input, only when both clock control 
inputs (G1 and Ge) are held low. 


The reset feature is asynchronous and active high. 
The stored data are provided on each output only 
when both output control inputs (M and N) are held 
low, otherwise the outputs go to the high-impedance 
state. 


All inputs are equipped with protection circuits he 


: coaers ; No Internal 
against static discharge and transient excess volt- Gannection 
age. 
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M54/M74HC173 


TRUTH TABLE 


—_l 
O 
jem 
E 
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O 
O 
— 
—) 
ee 
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a) 
- 


DATA ENABLE 
G2 


CLEAR CLOCK 


X Don’tCare Z High Impedance 
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M54/M74HC173 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 4 
| 
ry 
| | OUTPUT 
= = | 
! 
| 


PIN DESCRIPTION 


M,N Output Enable Input 


(Active LOW) 


1Q to 40 
HIGH, Edge-triggered) 

Data Enable Inputs 
(Active LOW) 


Asynchronous Master 
Reset (Active HIGH) 


Ground (OV) 


Positive Supply Voltage 


Lead Temperature (10 sec) 


| Symbol _| 
v 
| to | DC Output Source Sink Current Per OutputPin, | 85 | mA 


DC Output Source Sink Current Per Output Pin 


DC Voc or Ground Current 
Storage Temperature -65 to +150 


IEC LOGIC SYMBOL 


C1670 


300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC173 


RECOMMENDED OPERATING CONDITIONS 


Y 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 


Test Conditions Value ‘ 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


VoH High Level 
Output Voltage 


Oo 
nm 
Oo 
$ 


ha plo p loli 
A . 6d. 5 ale 


or 
Vie 


: Vi= 
lo=2 
; Vin o= 20 pA 
or 
: Vit lo= 6.0 mA 
lo= 7.8 mA 


Vi = Voc or GND 


Vi = Vin or Vit 
Vo = Vcc or GND 


Vi = Vcc or GND 
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o}p ja plOju 
> |: ee de 
Bis [ols jo NIG ln 
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VoL Low Level Output 
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oe) 
Nd 
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oO 
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- Aa 
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Input Leakage 

Current 

3 State Output 
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Quiescent Supply 

Current 
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M54/M74HC173 


6 ns) 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr 


™ 
tTLH Output Transition 
tTHL Time 


-55 to 125 °C 
54HC 


-40 to 85 °C 
74HC 
of | 75 |__|} 20 | 


Value 


Ta = 25°C 
54HC and 74HC 


Test Conditions 


< 
a S o < ® D =] > Ae] 

=~ = re) S S @ ® oO 
52S SaaS Oy © © a a ” ” = 6 
BEL 3 EU ES |5 a Ee -Sle ele ele a: 
OO oi o eo = = 5 Oo] 3S & 5 0 5 5 0 
Qo sO omw so a. o a. ® ESO |ESu |Eoa.]/Eo Eo 
ori, Oo o @ SE SE SSA SCVTAITSCErsJ|OCEnS/OER 
col aaVl Si OF OF SSO0/SS0 (SEO ISEQOISED 


tPLH 
tPHL 
tPHL 
fMAx 
tPZH 
tPLz 
tpHz 
tw(H) 
tw(L) 
tw(L) 


= 4 
ou a 
_ ~— 
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M54/M74HC173 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125°C] nit 
54HC and 74HC 74HC 54HC 


Minimum 
Removal Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + Icc/4 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S-10669 


OUTPUT 
(SW -GND) 


S$- 10315 


EACH FLIP-FLOP SHALL BE SET HIGH WHEN 
SWITCH IS CONNECTED TO GND LINE AND 
IT SHALL BE SET LOW WHEN SWITCH IS 
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M54/M74HC173 


TEST CIRCUIT Icc (Opr.) 


S-10313 


S$-10312 
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1ST] SGS-THOMSON M54HC174 
S/ if MICROELECTRONICS M74HC174 


HEX D-TYPE FLIP FLOP WITH CLEAR 


a HIGH SPEED 

fuax = 71 MHz (TYP.) AT Vcc =5 V 
a» LOW POWER DISSIPATION 

Icc = 4 nA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VNIH = VNIL = 28 % Voc (MIN.) 
» OUTPUT DRIVE CAPABILITY B1R FiR 

10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


|lou| = lot = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS cont 


tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE M1R CiR 
Vcc (OPR) =2V TO6V (Micro Package) (Chip Carrier) 
a PIN AND FUNCTION COMPATIBLE WITH ORDER CODES : 
54/74LS174 M54HC174FiR M74HC174MiR 
M74HC174B1R M74HC174C1iR 
DESCRIPTION 
The M54/74HC 174 is a high speed CMOS HEX D- 
TYPE FLIP-FLOP WITH CLEAR fabricated in sili- PIN CONNECTIONS (top view) 


con gate c?MOs technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 


Information signals applied to D inputs are transfe- 
red to the Q output on the positive going edge of the 
clock pulse. When the CLEAR input is held low, the 
Q outputs are held low independently of the other in- 
puts. All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| 
I 
A 
i | OUTPUT 
] 
I 
I 


Vcc 


NC = 
No Internal 
Connection 


3 


Scoséso 
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TRUTH TABLE 


or? 


ae INPUTS OUTPUTS | SaNCTIOR 
CLEAR | Ds CK Q | 
L | X X L CLEAR 
H L a3 I: 
H | H | on H 
| H | X | Ze Qh NO CHANGE | 
X Don’t Care 


PIN DESCRIPTION 


NAME AND FUNCTION 


Asynchronous Master 
Reset (Active LOW) 


2,5, 7,10, | QO to Q5 | Flip-flop Outputs 
te Vo. ~ | | 
—;—__—— 
3,4,6,11, | DOtoD5 | Data Inputs 
13, 14 
! Clock Input (LOW to 
HIGH, edge triggered 


| Ground (OV) 
16 | Vcc | Positive Supply Voltage 


| 


4 
| 


LOGIC DIAGRAM 


IEC LOGIC SYMBOL 


1011640 


BO ot 02 


S- 7122 ao Qa} 


| R R R 
D fe) O 
cK a cK a ack 
CLOCK > | 
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M54/M74HC174 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
| Vcc __| Supply Voltage 
| Vi | DC Input Voltage -0.5 to Vec + 0.5 


| Symbol _ Unit | 
Vec 
Vi 
| lo___| DC Output Source Sink Current Per OutputPin | 25 | mA 
| Po _| Power Dissipation 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol | Parameter | ate nit 
°C 


p Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 1000 | 


tr, te |nput Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC174 


DC SPECIFICATIONS 


< |< 
12] 3] © =] 5/ 5/2) Sl 5 
oO O| |= S16) Ob elic 
= 
b> 
~ a] | O12) S18 
os ¥/ 0] Sis 


-40 to 85 °C |-55 to 125 °C 
74HC 


Ta = 25°C 
54HC and 74HC 


< qri< <i 


Voc or GND 
Vcc or GND 


Test Conditions 
VI 


Vcc 
ts 
i lo=-20 
or 
VIL | Io=-4.0 m 
lo=-5.2 m 
Ve lo= 20 yA 
or 
Vit |lo= 4.0 m 
lo= 5.2 m 


6.0 | 
6.0 | 
6.0 
6.0 | 
Low Level Output 
6.0 | 
6.0 | 
eo 


Low Level Input 
Voltage 

Output Voltage 
Input Leakage 
Quiescent Supply 


High Level 
Current 


Vin High Level Input 
Voltage 


ymbol Parameter 
Vit 


MICROELECTRONICS 


ky SGS-THOMSON 
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M54/M74HC174 


AC ELECTRICAL CHARACTERISTICS etait = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _| Value 


a Ta =25°C -40 to 85 °C |-55 to 125 °C 
5) ae and 74HC 74HC 54HC 


Symbol Parameter 


Output Transition 
Time 


tPLH Propagation 
tPHL Delay Time 
(CK - Q) 


8 
<e) 
io) 
ol 


tPHL Propagation 
Delay Time 
(CLR - Q) 


Maximum Clock 
Frequency 


tw) | Minimum Pulse 
tw) | Width 
(CLOCKk) 


twit) ane Pulse 
cn 


Minimum Set-up 
Time 


Minimum Hold 
Time 


=afainjo/-2 iN mM iy | R /M 
wo] jorfo jor {on a1} | | 
w |r 
BIO 


Minimum 
Removal Time 


Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
oe to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + lec/6 (per FLIP/FLOP) 
And the total CPD when N pcs of FLIP FLOP operate can be gained by the following equation: CPD (total)= 38 + 15x n 
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M54/M74HC174 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10307/1 


S$-10306/1 


TEST CIRCUIT Icc (Opr.) 


$-10309/1 


$- 10308 
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M74HCT174 


HEX D-TYPE FLIP FLOP WITH CLEAR 


» HIGH SPEED 
fmax = 56 MHz (TYP.) AT Vcc = 5 V 
= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 
» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 
» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
» SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo. = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS174 


DESCRIPTION 


The M54/74HCT174 is a high speed CMOS HEX D- 
TYPE FLIP-FLOP WITH CLEAR fabricated in silicon 
gate C°MOS technology. Ithas the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

Information signals applied to D inputs are transfered 
to the Q output on the positive going edge of the clock 
pulse. When the CLEAR input is held low, the Q out- 
puts are held low independently of the other inputs. 

This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL lo- 
gic families. M54/74HCT devices are designed to 
directly interface HSC*MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of power 
consumption. All inputs are equipped with protection 
circuits against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


“0 


$SCOSES0 


February 1993 


B1R FiR 
(Plastic Package) (Ceramic Package) 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCT174F1R M74HCT174M1R 
M74HCT174B1R M74HCT174C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HCT174 


TRUTH TABLE 


ouTPUTs anal 
cea [oe 


ee le Ge eee EMG eel 

eae a ee ee ee ee eae 
eee ene ales Sa i ee ee 
|G | NOCHANGE 


X. Don’t Care 


PIN DESCRIPTION 
PIN No NAME AND FUNCTION 
CLEAR Asynchronous Master 
Reset (Active LOW) 
2,5, 7,10, | QO0toQ5 | Flip-flop Outputs 
12, 15 
3,4,6,11, | DOtoD5 | Data Inputs 
13, 14 
CLOCK Clock Input (LOW to 
HIGH, 77 
| 8 | GND | Groundiovy) 
| 16 | Voc __| Positive ent Voltage 


LC11640 


LOGIC DIAGRAM 
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MICROELECTRONICS 
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M54/M74HCT174 


.-ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter, | Value | nit_ 
| Veco | Supplyvoltage StF | 
Vi | DC input Voltage | 0.5toVec +05 | Vv 
| . ae 

| mA | 


V 

Vi V 
Y 
mA 
| lo | DC Output Source Sink Current Per OutputPin | 5 mA 
loc OF leno 

T 


V 

; ; 
PP | PowerDissipation ——SSsC~—“~*~*~—~—~s~dSSC“‘(C‘CéOOYSOOCCC 
Storage Temperature -65 to +150 
|_T__| Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is not implied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 


ni 
°C 


p Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 500 


Input Rise and Fall Time (Voc = 4.5 to 5.5V) 
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M54/M74HCT174 


DC SPECIFICATIONS 


| Test Conditions _| 
Symbol Parameter V Ta = 25°C -40 to 85 °C | -55 to 125 °C 
(vy 54HC and 74HC 74HC ae 


Win. | Typ. | Max. | Min. | Max. | in 


4.5 2.0 2.0 
to 
5.5 


High Level Input 
Voltage 


Vit Low Level Input 4.5 
Voltage to 
5.9 

Vou High Level 


— aja ee 
45 Ve 
OF | Io=-4.0 mA} 4.18 | 4.31 4.13 4.10 
Vit 
Vo. | Low Level Output Vi=| lo= 20 pA = 0.1 ee 
Voltage 45 VIH 
OF |lo= 4.0 mA 0.17 | 0.26 0.33 0.4 
Vit 
Input Leakage 
Current 


Output Voltage 


EM I Gee El ad 
Quiescent Supply = Vcc or GND ad BO all Rk LA 
Current 


Additional worst 5:5 Per Input pin 2.0 2.9 3.0 
case supply V; = 0.5V or 
current ‘V, = 2.4V 
Other Inputs at 
Vcc or GND 
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M54/M74HCT174 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


| _Test Conditions | 
Oo 
54HC and 74HC 74HC 54HC 
eee Tey Tew 
tTLH coer area Transition Lo ee 
tTHL coer area 
tPLH Propagation 18 28 
tPHL Delay Time 
(CK - Q) 
Propagation 35 
Delay Time 
(CLR - Q) 
Frequency 
tw(H) Minimum Pulse 4.5 22 
twit) Width 
(CLOCK) 
Minimum Pulse 15 
Width ns 


Minimum Set-up 
Time 


tPHL 


twiL) 


Minimum Hold 4.5 
Time 
tREM Minimum 4.5 
Removal Time 


Input Capacitance me 
= = Power Dissipation = 


Capacitance 


(*) Crp 1s defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/6 (per FLIP/FLOP) 
And the total CPD when N pcs of FLIP FLOP operate can be gained by the following equation: CPD (total)= 38+ 15x Nn 
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M54/M74HCT174 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


SCO6840 


CLEAR='H" SC06B30 


TEST CIRCUIT Icc (Opr.) 


$-10309/1 


$- 10308 
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M74HC175 


QUAD D-TYPE FLIP-FLOP WITH CLEAR 


= HIGH SPEED 
tpp = 13 ns (TYP.) AT Vcc =5 V 

=» LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 

=» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
\loH| = lo. = 4 MA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL , 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS175 


DESCRIPTION 


The M54/74HC175is a high speed CMOS QUAD D- 
TYPE FLIP-FLOP WITH CLEAR fabricated in sili- 
con gate CMOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 


These four flip-flops are controlled by a clock input 
(CLOCK) and a clear input (CLEAR). The informa- 
tion data applied to the D inputs (1D to 4D) are tran- 
sfered to the outputs (1Q to 4Q and 1Q to 4Q) on 
the positive-going edge of the clock pulse. The reset 
function is accomplished when the clear input is ta- 
ken low and all Q outputs are kept low regardless of 
other input conditions. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 
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BiR FiR 
(Plastic Package) (Ceramic Package) 


ae nt 


MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC175F1R M74HC175MiR 
M74HC175BiR M74HC175C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/6 
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M54/M74HC175 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


TRUTH TABLE 


X: Don’t Care 


LOGIC DIAGRAM 


a IST SGS-THOMSON 


MICROELECTRONICS 
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M54/M74HC175 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


1 | CLEAR Master Reset Input 
(Active LOW) 


12,7, 10,15| 1Qto4Q | Flip Flop Outputs 


3,6, 11,14] 1Qto4Q | Complementary Flip Flop 
Outputs 


4,5,12,13! 1Dto4D | Data Inputs 
| Clock Input (LOW to 


HIGH, Edge-triggered) 
8 GND 


Ground (OV) 
16 Voc 


Positive Supply Voltage 


> 
oO 
n 
O 
™ 
c 
at 
m1 
= 
> 
a 
= 
Cc 
= 
a 
p> 
4 
= 
G@) 
7) 


DC Input Diode Current 


Voc 
Vi 
Vo 
lik 
lox DC Output Diode Current 


DC Output Voltage 


IEC LOGIC SYMBOL 


Value [Unit 
Supply Voltage -0.5 to +7 | V 
DC Input Voltage -0.5 to Vcc + 0.5 V 


-0.5 to Vec + 0.5 ; Vv 


+ 20 ; mA 


DC Output Source Sink Current Per Output Pin +25 1 mA 


Icc or Ienp | DC Vcc or Ground Current +50 mA 


Power Dissipation 
Tstg Storage Temperature 


TL Lead Temperature (10 sec) 


500 (*) mW 
-65 to +150 °C 
300 br - 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 


— 


*) 500 mW: = 65 °C derate to 300 mW by 10mW/C 65 °C to 85 °C 


Parameter 


Supply Voltage 
Input Voltage 
Output Voltage 


Top Operating Temperature: MS4HC Series 
M74HC Series 


Input Rise and Fall Time 


Voc = 4.5 V | 0 to 500 


Value Unit 
2to6 Vo 
0 to Vcc V 
0 to Vcc V 
-55 to +125 °e- 4 
-40 to +85 °C 
Voce 2V..1 0 to 1000 / ons 


0 to 400 
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M54/M74HC175 


DC SPECIFICATIONS 


Test Conditions 
ce 54HC and 74HC 74HC 54HC 


V 
= Hin. | Typ. | Max: | Min. | Mex: | Min. | Max 


Vy | High Level Input Eis ee ee ee ee 

voltage PE 

ee ae 

Low Level Input a ea EC ae ee 
voles ss ff 8 | x 

= 1.8 1.8 


VoH High Level Gs 
Output Voltage jo=-20 mee pete {fae Tee 

oF ee 

80 ot 443] [ato] | 


aeae 5.2 mA| 5.68 ofan fafa 


Vo. | Low Level atte 20) y aE ae ee ee eee ee 


Voltage 


45) Vi 20 mm mama | pee Pera : 
Hoo} or | fort {oa | 
8. Vi |ignaomal fos ozs | [oss |_| 040 
jlo=5.2mA| |} 0.18 | 0.26 | |} 0.33 | | 0.40 | 


Input Leakage 0) = Vcc or GND +0.1 Cam TIE 
Current 

lec Quiescent Supply Vi = Voc or GND 4 40 LA 
Current 


AI6 

ee a i ee ee { SGS-THOMSON 
7 CROELECTROMCS 
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M54/M74HC175 


AC ELECTRICAL CHARACTERISTICS (Cu = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 


Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


fan) Output Transtion Pat | ts || 10 
tm | Time Se 0 
reo Cr aa [te [0 
in| Propagation [ee aso [Fg [aa 
tma._| Delay Time Pe [e028 as] 
(took 69) a) Te Pes [ae [ae 
ian | Propagation [20 [so F258 [Pass [90 
tm. | Delay Time [a5 ie fas [a | ae 
26 


(CLEAR - Q, Q) 


Maximum Clock 
Frequency 


fax 


tw(H) Minimum Pulse 


tw) 4.5 ar 2e eee ee 


twit) Minimum Pulse 

bat Wiat as pz? tif fil || 
oe Fame HT (en (Fe 

Minimum Set-up 2 | 7 | | ss |_| 110 | 


Time 


Minimum Hold 
Time 


Minimum : Po 
Salad 6.0 —+ + $$ +-£§ +++ 2+ 
on, bh Gaesetenee eae ee ee 


Cpep (“) | Power Dissipation — 
Capacitance 


) Crp Is defined as the value of the IC's internal equivalent capacitance which !s calculated from the operating current consumption without load 
eee to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + loc/4 (per Flip Flop) 
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M54/M74HC175 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S$-10317 


S 10319 
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hwa . 0 
»/ | rp a M74HC181 


ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


» HIGH SPEED 
tpp = 13 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 

= HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lou | = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS (Plastic Package) (Micro Package) 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V to6 V 


WITH 54/74LS181 M74HC181MiR M74HC181B1R 
DESCRIPTION 
The 74HC181 is a high speed CMOS ARITHMETIC 
LOGIC UNIT/FUNCTION GENERATOR fabricated PIN CONNECTIONS (top view) 


with silicon gate C*MOS technology. lt has the same 
high speed performance of LST TL combined with true 
CMOS low power consumption. These circuits per- 
form 16 binary arithmetic operations on two 4-bit 
words as shown in tables 1 and 2. These operations 
are selected by the four function-select lines (SO, S1, 
$2, S3) and include addition, subtraction, decrement, 
and straight transfer. When performing arithmetic ma- 
nipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input 
(M). A full carry look-ahead scheme is made available 
in these devices for fast, simultaneous carry genera- 
tion by means of two cascade-outputs (pins 15 and 
17) for the four bits in the package. When used in con- 
junction with the M54HC 182 or M74HC 182, full carry 
look-ahead circuits, high-speed arithmetic operations 
can be performed. These circuits will accomodate ac- 
tive-high or active-low data, if the pin designations are 
interpreted as shown below. Subtraction is accompli- 
shed by 1,s complement addition where the 1’s com- 
plementof the subtrahend is generated internally. The 
resultant output is 1-B—1, which requires an end- 
around or forced carry to produce A-B. The 181 can 
also be utilized as a comparator. The A = B outputis oe 
internally decoded from the function outputs (FO, F1, 
F2, F3) so that when two words of equal magnitude * Open drain Output Structure 
are applied at the A and B inputs, it will assume a high 
level to indicated equality (A = B). The ALU should be 
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M74HC181 


DESCRIPTION (continued) 


in the subtract mode with Cn = H when performing this 
comparison. The A =B output is open-drain so that it 
can be wire-AND connected to give a comparison for 
more that four bits. The carry output (Cn + 4) can also 
be used to supply relative magnitude information. 
Again, the ALU should be placed in the subtract mode 
by placing the function select inputs S3, S2, $1, SO at 
L, H, H, L, respectively. These circuits have been de- 
signed to not only incorporate all of the designer's re- 


INPUT AND OUTPUT EQUIVALENT CIRCUITS 
i 
A 
| 1 OUTPUT 
f 
I 
I 
* 
ee 


IEC LOGIC SYMBOLS 


(0...15)CPP (15) P 
(0 ..15) CGB (17) fe 


(14) 


quirements for arithmetic operations, but also to pro- 
vide 16 possible functions of two Boolean variables wi- 
thout the use of external circuitry. These logic 
functions are selected by use of the four function-se- 
lectinputs (SO, S1, S2, S3) with the mode-control input 
(M) at a high level to disable the internal carry. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


OUTPUT 


‘J 


ONLY OUTPUT A =B ae 


PIN DESCRIPTION 


Inv. Carry Output 
Carry Generate Output 
Ground (0V) 


24 Vec 


| B2 | a3 | B3 | FO | F1 | F2| F3|Cn| Cn+4 | P| G 
FO Cn 


2/0 (7 SGS-THOMSON 
7 MicROELECTROMICS 


500 


M74HC181 


TRUTH TABLE 1 


| Selection ARTE LOW DATA = 
M = H Logic 
| s3_|_s2_| si _| so | Functions 
F=A Poa 

F = AB 

F-A+B F = AB Minus 1 F = (AB 

F=1 F = Minus 1 (2’s Comp! F = Zero 

F=A+B F = A Plus (A+B F = A Plus (A + B) Plus 1 
F=B 
F-A@B F = A Minus B Minus 1 F = A Minus B 

F=A+B 
F = AB F = A Plus (A + B) Plus 1 
F-A@B F=APlus B F = A Plus B Plus 1 

F=B F = AB Plus (A+B F = AB Plus (A + B) Plus 1 
F=-A+B F=A+B F = (A+B) Plus 1 

F=0 F = A Plus A * F = A Plus A Plus 1 

F F 

F=AB 


* Each bit is shifted to the next more significant position. 


FIGURE 1 


(22) (21) (20) (19) (18) 


BI A2 B2 A3_ B3 


HC181 A=B 
F3 Cn+4 
) 


(11) (13) (16) 


(2) (14) (15) (5) 


G2 P2 G3 


HC 182 
Cy +V CneZ 
e e 


§-10038 41 
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M74HC181 


TRUTH TABLE 2 


M = H Logic M = L: Arithmetic Operations 
Functions 


| s3 | s2 | si | so 


L F = AB F=A+B 
F=0 F = Minus 1 (2’s Compl F = Zero 
F = A Plus AB Plus 1 
L F=B 
L H | tL |F=A@B | F=AMinusBMinusi —_—s| F= A Minus B 
F = AB F=AB 
H L F=A+B F = A Plus AB Plus 1 
H L | H | FHA@B F=APlusB F = A Plus B Plus 1 
H H | Lt [F=B8 |F=(A+B)PlusAB_ | F = (A+B) Plus AB Plus 1 
F = AB F = AB Minus 1 F=AB 
F = A Plus A Plus 1 
F=A+B | F=(A+B)PlusA | F = (A+ B) Plus A Plus 1 
F = (A +B) Plus A Plus 1 
F=A 


* Each bit is shifted to the next more significant position. 


FIGURE 2 


(2) (1) (23) (22) (21) (20) (19) (18) 


(10) (11) (13) (16) 


(2) (14) (15) (5) 
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M74HC181 


LOGIC DIAGRAM 


ry! ! ! 
. £\ 


2 SRS © Ds Ce 6 ees ee ee ee ee | 
Sa a eM a 5 as US ed 0 a ee ee 
! ‘ ' 
INO QD 
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‘M74HC181 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | ae S| it 
Tog 


Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 


6100 {7 SGS-THOMSON 
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M74HC181 


DC SPECIFICATIONS 


Test Conditions 
Symbol Parameter Vec Tra = 25°C -40 to B85 °C 


S| pi 
High Level Input Voltage So a ee ee 


6.0 | | | 
Low Level Input a ae Ee ee 
voliege eae a cr ee 
tet tte Hs 


VoH High Level Output Voltage a ee 
(except A = B output) | 4.5 | lo=-20 pA Aa | 
Se : 
pn 


és 


Vi ‘amas tet t — 


lo=5.2mA| 5.68 | 58 | | 5.63 | 


peo fart Par 
We | 2008 | Too Tos [To 
[60] o eu 
45 


Low Level Output Voltage 


V 

roo for [por 

Vi [ignaomal | 017 | 026 | | 09 
(6.0| jlo 5.2ma] | 0.18 | 0.26 | | 0.33 _ 
input Leakage Current | 6.0|Vi=Vooor@no| |__|} 2o1| | #1 | wa_| 


| Quiescent Supply Current 6.0 Vi=VecorGND] | | 4 | | 40 | pA | 


| leo | 
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M74HC181 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tf = 6 ns) 


Test Conditions 
Symbol Parameter Vec 
(V) 


Ta = 25°C -40 to.85 °C 
tTLH 
tTHL 
tPLH Propagation Delay Time 
tex. =| (1) 
tPLH Propagation Delay Time 
tPHL (2) 
tPLH Propagation Delay Time 
tPHL (3) 
tPLH Propagation Delay Time 
tPHL (4) 
{PLH Propagation Delay Time 
tPHL (5) 
tPLH Propagation Delay Time 
tPHL (6) 


Propagation Delay Time 
(7) 


54HC and 74HC 74HC 


fs} pe 
4.5 | 5 


Output Transition Time 


fs eo A | Ga, ts 
Ee teal SOS ns te | 


ea ee ee 

| ig | 24 | | 30 | 1s 
es ee ee 
fo cen fe 80 est, |e 51205) 
a ee ee a ee 


| | 80 | 180 | | 228 | 

ee te eae ee 
ea ee 

| | et | t90 | | 240 | 
[do] 88. 5. ide.) MS 


ae oe ee ee 


97_| 215 
|| a7 | a3 | | 54 | sons 
ae ee ee ee ee 


Propagation Delay Time 


(8) 


Propagation Delay Time 


(9) 


Propagation Delay Time 
(10) 


Propagation Delay Time 


(11) 


Propagation Delay Time 
(12) 


ae a ee ee Ee 
BS [a ote 52) 
per | 86! a 

een ee 


eed 
Power Dissipation Capacitance fsa Peele MOON I ae 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + loc 
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M74HC181 


PROPAGATION DELAY TIME TEST CONDITIONS 


Pe ste ee SO | 
M=GND, S0=S3=GND, S1 = S2 Vcc (DIFF mode) 
M = GND (SUM or DIFF mode) 
M=GND, S0 = $3 = Voc, $1 = S2 GND (SUM mode) 
M=GND, SO =S3=GND, S1 = S2 Vcc (DIFF mode) 
M=GND, SO =S3 = Vcc, S1 = S2 GND (SUM mode) 
| (3) | AnyAorB | F M=GND, SO=S3=GND, S1 = $2 Voc (DIFF mode 
M=GND, S0 = §3 = Voc, S1 = S2 GND (SUM mode) 
M=GND, SO0=S3=GND, $1 =S2 Voc (DIFF mode) 
) M = Voc (Logic mode) 
) GND, SO =$3=GND, $1 = S2 Voc (DIFF mode) 


OUTPUT 


(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


: 9/10 
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M74HC181 


TEST CIRCUIT Icc (Opr.) 


OUTPUT 
OPEN 


Input Condition : 
AO, At, A2, A3, SO, $3, Cn = Vpop 
B1, B2, B3, S1, S2, M = GND 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC182 
M74HC182 


FUNCTION LOOK AHEAD CARRY GENERATOR 


a HIGH SPEED 
tpp = 14 ns (TYP.) at Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 A (MAX.) at Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 

IOH| = lo. = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) =2V to6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS182 


DESCRIPTION 


The M54/74HC182 is a high speed CMOS FUNC- 
TION LOOK AHEAD CARRY GENERATOR 
fabricated in silicon gate C“MOS technology. It has 
the same high speed performance of LSTTL com- 
bined with true CMOS low power consumption. 
These circuit are capable of anticipating a carry 
across four binary adders or group of adders. They 
are cascadable to perform full look-ahead across n- 
bit adders. Carry, generate-carry, and 
propagate-carry functions are provided as shown in 
the pin connection table. When used in conjunction 
with the HC1871 arithmetic logic unit, these gener- 
ators provide high-speed carry look-ahead 
capability for any word length. Each HC182 
generates the look-ahead (anticipated carry) across 
a group of four ALU’s and, in addition, other carry 
look-ahead circuits may be employed to anticipate 
Carry across sections of four look-ahead packages 
up to n-bits. The method of cascading circuits to per- 
form multi-level look-ahead is illustrated under 
typical application data. 

Carry input and output of the ALUs are in their true 
form, and the carry propagate (P) and carry 
generate (G) are in negated form ; therefore, the 
carry functions (inputs, outputs, generate, and 
propagate) of the look-ahead generators are imple- 
mented in the compatible forms for direct 
connection to the ALU. Reinterpretation of carry 
functions as explained on the HC181 data sheet are 
also applicable to and compatible with the look- 
ahead generator. All inputs are equipped with 
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BiR F1R 
(Plastic Package) (Ceramic Package) 


cat nd 
M1R C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC182F1R M74HC182M1R 
M74HC182BiR M74HC182C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC182 


FUNCTION TABLES 
FOR G OUTPUT 


L 


ALL OTHER COMBINATIONS i Sai 


ALL OTHER COMBINATIONS 


FOR Cn+z OUTPUT 


Cn+x = G0+PO0Cn 

Cn+y =G1+P1G0+P1iP0Cn 

Cn+z = G2 + P2G1 + P2P1G0 + P2P1P0Cn 

G = G3 + G3 + P3G2 + P3P2G1 + P3P2P1G0 
P = P3P2P1P0 


Cn+x = YO + (X0 + Cn) 


Cn+y = Y1 + [X1 + YO(X0 + Cn 
Cn+z = Y2 + {X2 + Y1[K1 + YO(XO +Cn)}} 


G = Y3 + (X3 + Y2)(X3 + X2 + Y1)(X3 + X2 + X1 + YO) 
P = X3 + X2+ X1+X0 


2/7 “ 
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LOGIC DIAGRAM 
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M54/M74HC182 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 


=F 
J 
k 

] ' QUTPUT 
_ = 
I 
I 


a 


sCeSéS0 


IEC LOGIC SYMBOLS 


LC12280 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


| Pp Power Dissipation 
Lead Temperature (10 sec) 


| Unit" | 
mA 
| lox _| | mA | 
| lo | mA _| 
| mA 


_mw_| 
powee 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


3,1,14,5 | GOtoG3 | Carry Generate Inputs 
(Active LOW) 


4,2,15,6 | POtoP3 | Carry Propagate Inputs 
(Active LOW) 
7 Carry Propagate Output 
(Active LOW) 
| 9 | naz __| Function Output 


10 G Carry Generate Output 
(Active LOW) 


Function Output 
aaa FSS <a ieee 


13 Cn 
8 | GND __| Ground (ov) 
| 16 | Voc ___| Positive Supply Voltage 


Voc 


mA 
mA 
mA 
mA 


500 (*) mW 


°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC182 


RECOMMENDED OPERATING CONDITIONS 


[symbol| Parameter | ate | nit_ 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 
tr, te Input Rise and Fall Time ns 
| | 
DC SPECIFICATIONS 


0 to 400 
Test Conditions Value 
Symbol .Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and’ 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


High Level Input eae a ee a) ee 


Volage | | fais] ass] | 


Low Level Input | 0.5 | 

Voltage pists 
6.0 Le eae (ee ee ee 

High Level fire Pee BO to) te 

Output Voltage Vis lo=-20nA| 44 ]4a5]  |a4a4a] | 44 
6.0] or (59 {[6o0| |[59/ [so] | ¥ 
Vi |ig=-6.0mA] 4.18] 491 | | 443 | | ato] 
(6.0| |lo=-7.8mAl 5.68 | 58 {| | 563| | 5.60| | 

‘Low Level Output a ove Fae Part Peta 

oltage 45] y,,;lo=20uA} | oo | o1 | | or] | o1 | 

6.0} or [foo for [for [ [or] ¥ 
Vi [loz 6.0mA| | 0.i7|o26| |o37| ‘| 0.40 | 


o=7.8ma| | o1e}026| | oa7} | oo | 


Input Leakage Vi = Vcc or GND +0.1 +1 
Current 
loz 3 State Output Vi = Vin or Vit +0.5 +5.0 +10 LA 
- Off State Current Vo = Vcc or GND 
loc Quiescent Supply Vi = Voc or GND 4 40 A 
Current 
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M54/M74HC182 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


ae se ee ee ae 
ee ee Se ee ee 
6.0 | een ae oe ete ee 
| 2.0 | 0 


Output Transition 
Time 


7) 


S 


(Gn, Pn - Cn+xyz) 


Propagation | | go | i365] 170 205 
DelayTime as ar er [se fat 


Propagation 
Delay Time 
(Gn, Pn - G) 


(Pn - P) 


teun | Propagation 62 | es. ire 1205 | 
tex. | Delay Time 34 41 i? 


Propagation 
Delay Time 
(Cn - On+xyz) 


S 


—k 
a | 
i 
N 
(ee) 
TS 
“ 
ani, 
3 


ee 3 


Cin | Input Capacitance | Capacitance 10 
Cpp (*) | Power Dissipation 5 
Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vec ¢ fin + Iec/2 (per FLIP/FLOP) 
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M54/M74HC182 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT 
(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


TYPICAL APPLICATION 


e i) 
PO Cn+x Gi PI Cnty G2 P? Cn4z G3 PO Cn+x PI i G2 P2 Cn+z G3 


182 eT 
PO Cn+x PI Cnty 
5-10919 


64-BIT ALU, FULL-CARRY LOOK-AHEAD IN THREE LEVELS. 
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M54/M74HC190 
M54/M74HC191 


4 BIT SYNCHRONOUS UP/DOWN COUNTERS 


a HIGH SPEED 
fuax = 48 MHz (TYP.) AT Vcc = 5 V 

x LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VniH = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lou | = lo. = 4 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS190/191 


DESCRIPTION 


The M54/74HC190/191 are high speed CMOS 4-BIT 
SYNCHRONOUS UP/DOWN COUNTERS fabrica- 
ted in silicon gate C°MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power consum- 
ption. 


State changes of the counter are synchronous with 
the LOW-to-HIGH transition of the Clock Pulse input. 


An asynchronous parallel load input overrides coun- 
ting and loads the data present on the DATA inputs 
into the flip-flops, which makes it possible to use the 
Circuits as programmable counters. A count enable in- 
put serves as the carry/borrow input in multi-stage 
counters. Control input, Down/Up, determines whe- 
ther a circuit counts up or down. A MAX/MIN output 
and a Ripple Clock output provide overflow/underflow 
indication and make possible a variety of methods for 
generating carry/borrow signals in multi-stage counter 
applications. 


Allinputs are equipped with protection circuits against 
static discharge and transient excess voltage. 
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‘iw 


ii 


B1R FiR 
(Plastic Package) (Ceramic Package) 


nd 
M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


LOAD 
DATA C 


DATA D 


Cu 
Oo Internal 
onnecuon 
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M54/M74HC190/191 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 
(Active LOW) 
11 


| 44 | ~ LOAD _| Load Input (Active LOW) 
MA/MI OUT | Terminal Count Output 


| Terminal Count Output _| 
13 RC Ripple Clock Output 
(Active LOW) 
14 CLOCK Cloack Input (LOW to 
HIGH, Edge-triggered) 
16 


r 
a | 1 OUTPUT 
* 


— 


RC 
15, 1, 10,9 | DAto DD 

8 | GND _| Ground ov) 

| 16 | Vcc __| Positive Supply Voltage 


IEC LOGIC SYMBOL (HC190) IEC LOGIC SYMBOL (HC191) 


CTRDIV10O CTRDIV10 


M2(D0WN) 2(CT=0)Z6 MAX/MIN M2(DOWN) 2(CT=0)Z6 MAX/MIN 
M3(UP) 3(CT=9)Z6 3(CT=15)Z6 


LC12000 


ete 
[OAD ciock | aa [ap | ac [ap | "% 
era er 


[aa ee FR See ee cen ee 


X: Don’t Care 
a - d' The level of steady state inputs at inputs a through D respectively 
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M54/M74HC190/191 


LOGIC DIAGRAM (HC190) 
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M54/M74HC190/191 


LOGIC DIAGRAM (HC191) 


MICROELECTRONICS 
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TIMING CHART (HC190) 


CLOCK 
DOWN/UP 


ENABLE 


MAX / MIN 


RIPPLE CLOCK 


TIMING CHART (HC191) 


CLOCK 
DOWN/UP 


ENABLE 


MAX / MIN 


RIPPLE CLOCK 


M54/M74HC190/191 


_ DON'T CARE UNTIL LOAD GOES “L” 


if 
= 
H peeiereree 


Bee 
x= 


Coa (ES ER Nea ae ene Geer 
2,1,0,15 1% 33 


‘ | 
i 00N" CARE UNTIL LOAD GOES “L" 
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M54/M74HC190/191 


ABSOLUTE MAXIMUM RATINGS 


V 


| lo | DC Output Source Sink Current Per OutputPin | | mA 
| Pp | PowerDissipation =O) | 
Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 
(") 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | tue | it_ 

0 to Voc 

Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC190/191 


DC SPECIFICATIONS 


Symbol 
Vin 
Vit 
Von 
Voi 


> 


ERE 


-55 to 125 °C 
54HC 


Te) 
ro) 
N 
+ 
Te) 
° 


pis [fs 


a) 
™ 
oc 
” 


is} {3.15} _| 


Be 
- 
Ww) 
- 


-40 to 85 °C 
74HC 


cD) 
2 
Oe 
= +! 

Od 

ee 

a zs 

oO 

y 6) 

= 


Ele EI EIS 

21 N TN 
1 L) 

1 t Il tI 
nae Ise 
== o> == 


o> 


=-20 pA 

=-4.0 

eal 
20 pA 
4.0 


lo 
lo 
lo 

lo 
lo 
re) 


Vcc or GND 


= Vcc or an 


IL 
b= 


Test Conditions 
Vi = 


_ 5 > 
| s Q. Q. 
a) 

5 «(2 a > 3 ® | s 
® = = see O gs | 
— — —_ 

5 S @ ss g eS 15 
© oD 1 15 s “5185 
OOo oO OSs 5 a35;/35 5 
Lo > LO — £oO;CoO 


Icc 


6 ns) 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr 


Symbol Parameter 
tTLH 
tTHL 
tPLH 
tPHL 


-55 to 125 °C 


Min. | Max. | Min. | Max. | 
as (eC es ie 


O Te) ro) >) Ve) 
ra) O} O} ay] OO] OC! ww] S| C1 S 1 i9| ™| 
or 
o| Of 
—| © 
©] <= 
>| 1 


oO oO o) Ww 
re wW| = a = = = | iO 


Test Conditions 


eae 


Propagation 
Delay Time 
(CLOCK - Q) 
Propagation 
Delay Tim 
(CLOCK - RCO) 
Propagation Delay 
Time (CLOCK - 
MAX/MIN) 
Propagation 
Delay Time 
(LOAD - Q) 


Time 


tPLH 
TPHL 
tPLH 
tPHL 
tPLH 
tPHL 
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M54/M74HC190/191 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter ae 


Ta = 25 °C -40 to 85 °C | -55 to 125 °C 


54HC and 74HC 74HC 54HC 


p. | Max. | Min. | Max. | Min. | Max. 
ten | Propagation cs 
tru. | Delay Time 4.5 | ar ae eee eee ee 

pele 6.0 | ae ae wae Ae 
tty | Propagation | | 39 | 105 | | 130 | |, te | 
tru. | Delay Time ee ie pie ee i. lesa! 
(ENABLE 200) era rane a 


nN 
N 
o 


tPLH Propagation 
tPHL Delay Time 
(D/U - MAX/MIN) 


fax Maximum Clock 

Frequency 
tw(H) Minimum Pulse 
tw) | Width 
(CLOCK) Rac 
twit) Minimum Pulse 
Width 4.5 | 

an en 


tPLH Propagation 
tPHL Delay Time am 
(D/U - RCQ) 6.0 | 


Minimum Set-up | 2.0 | 


Time 


(SI, Pl - CK) a 


Minimum Set-up 


NO 1M 


am }wlo | la jain f= [y/o M115 [wo lw le lo 
SID [Allo lajainio|/S SI [0 |B l= |a |B joo 
oo | = |= Jo | [19 155 w | |S joo la 
(RK D {co or | [on [9 BIS |S [wo |H 


no | |e 
ON A 
No — — nN ine) 
—afofay/AK lon — |Po N |c Aa Ol 


a 
N 


©) {Po 
pit {2 {hy (de) = |KR [BR [OO — jo =— {IN ]D |— 
oO |N |O oO CO };O |RIN 1S) ee) oO j— |@ | 


Time Pio [2 | 
ena iba ee a 
Minimo Hol a 
Time Se A 
yo fo fo 
few | Minima a 
Removal Tne Ps Po fe as 
et a A nae 


o 
On out Capacitance |__|__ 


Cpp (*) | Power Dissipation for HC190 — 11 F 
Capacitance for HC191 112 P 


) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
ae to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc 


8/9 CTI SGS-THOMSON 
4 cRoELECTROMICS 
524 


M54/M74HC190/191 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10015 


MAX/ MIN 


RCO 
MAX/ MIN 


teLy teu 


S- 10016 


S- 10017" 


TEST CIRCUIT Icc (Opr.) 


$-10013 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/M74HC192 
M54/M74HC193 


HC192 - SYNCHRONOUS UP/DOWN DECADE COUNTER 
HC193 - SYNCHRONOUS UP/DOWN BINARY COUNTER 


a HIGH SPEED 
fmax = 54 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

e HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

e SYMMETRICAL OUTPUT IMPEDANCE 
lloH| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

s PIN AND FUNCTION COMPATIBLE WITH 
54/74LS192-193 


DESCRIPTION 


The M54/74HC 192/193 are ahigh speed CMOS SYN- 
CHRONOUS UP/DOWN DECADE COUNTERS fa- 
bricated in silicon gate C?MOS technology. They have 
the same high speed performance of LSTTL combined 
with true CMOS low power consumption. The counter 
has two separate clock inputs, an UP COUNT input 
and a DOWN COUNT input. All outputs of the flip-flop 
are simultaneously triggered on the low to high transi- 
tion of either clock while the other inputis held high. The 
direction of counting is determined by which input is 
clocked. This counter may be presetby entering the de- 
sired data on the DATA A, DATAB, DATAC, and DA- 
TA D input. When the LOAD inputis taken low the data 
is loaded independently of either clock input. This fea- 
ture allows the counters to be used as divide-by-n 
counters by modifying the count length with the preset 
inputs. In addition the counter can also be cleared. This 
is accomplished by inputting a high on the CLEAR in- 
put. All 4 internal stages are set to low independently 
of either COUNT input. Botha BORROW and CARRY 
output are provided to enable cascading of both up and 
down counting functions. The BORROW output produ- 
ces a negative going pulse when the counter under- 
flows and the CARRY outputs a pulse when the 
counter overflows. The counter can be cascaded by 
connecting the CARRY and BORROW outputs of one 
device to the COUNT UP and COUNT DOWN inputs, 
respectively, of the next device. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 
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FIR 
(Plastic Package) (Ceramic Package) 


M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


OUTPUTS 
CARRY 


| INPUTS 


C= 
0 Internal 
onnection 
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M54/M74HC192/193 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
3, 2, 6, 7 QA to QD | Flip-Flop Outputs 


Vec 
Asynchronous Parallel 
Load Input (Active LOW) 


Count Up (Carry) 
Output (Active LOW) 


Count Down (Borrow) 
Output (Active LOW) 


Asynchronous Reset 
Input (Active HIGH) 


Data Inputs 


a | 
J 
! 
A 
| | QUTPUT 
I 
J 
! 


CARRY CARRY 


BORROW BORROW 


LC11890 


COUNTUP | COUNT DOWN 
ll | 


FUNCTION 
| COUNTUP 
H 


COUNT UP 
a a 
a alicyclic ee ceil sh) ee COUNTDOWN | 
ee eta te ee te ee ce NOCOUNS = <2) 
a ee ae ae L 


ee eed PRESET. 


RESET 


X: Don't Care 


2/10 {7 SGS-THOMSON © 
7 WIcROELECTROMIES 
528 


M54/M74HC192/193 


LOGIC DIAGAM (HC192) 


MOYYOS 


ce 
aus HEEL tee 
eT 2 ee alin 


Dd 


i Ces al ee Saee e 
(\ 
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M54/M74HC192/193 


LOGIC DIAGAM (HC193) 


MOY8OE 


MICROELECTRONICS 
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M54/M74HC192/193 


TIMING DIAGRAM (HC192) 


a 


COUNT DOWN Ee pba bbhphhate 
— HCH eS} PEE 
Seo PES tee 


Here ceematesiestane 


0 F E ,D Cc 0 A 9 


peace 1 
a. ee 
<_ Por op AEE 


| CHE 
cae ieee saa 


caine Ppa Pe et 
i a 2 eR a ms OO EEE 
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M54/M74HC192/193 


ABSOLUTE MAXIMUM RATINGS 


Value 


V 


| Unit 
Lee! 
| Po ___| Power Dissipation 
Storage Temperature 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


A 
A 
A 
A 
W 
C 

C 


RECOMMENDED OPERATING CONDITIONS 


Pp Parameter | ate it 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 wi 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC192/193 


DC SPECIFICATIONS 


Ta = 25°C 


O 
x 
t 
NS 
x) 
c 
© 
O 
= 
ey 
Te) 


Test Conditions 
Symbol Parameter i _ 
(V) 


i) 


High Level Input 


Vin 


op) 


Low Level Input 


ViL 


Low Level Output 


® 
oO) 
& 
CS 
> 
— 
=] 
OQ. 
—_~ 
=] 
O 


Input Leakage 


Current 


oO 
> 
® 

pa 

= 
> 
als 


Vcc or GND 


Vi= 


loc 


Quiescent Supply 
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M54/M74HC192/193 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter 


7 Ta = 25°C -40 to 85 °C | -55 to 125 °C 
(vy 54HC and 74HC 74HC 54HC 


at 


trun cre a 
trH. | Time | {| 8 | 15 | | a9] | 22 | 
jer ee a eee ee ee ee 
teu | Propagation | | 65 | 190 | ~~ | 240 | | 28 | 
tx. | Delay Time eee eee 
vealiscaoaplenabeiedl Lod Ft te | x2] at | 8 
ten | Propagation | | 40 | 130 {| tes | | i985 | 
eh boey ane ee 
(UP - CARRY) a ere eS ee eee 
tpt | Propagation Delay |. | 40 [480] fies | | 95 | 
tex. | Time (DOWN - ae ee ee eee ee 
BORROW 6.0 ptt ee ee | a8 
tpt | Propagation | | 85 | 220 | | 2751 ‘| 330 
teu. | Delay Time a ee eee 
eked 80 eee cee Ae 
ten | Propagation eT ee eee ee eee 
teu. | Delay Time | {| so [ so |) | 8 | | 5 | os 
Soi pasts tp 
tPLH Propagation 110 | 250 | | 315 | 
tpH. | Delay Time | =| 31 | 50 | | 63 | | 75 
sorb EOFFOM ee a 
ty | Propagation | [eo | 190 | || 240 | | 28s | 
tPHL Da | dt os | 8 || a | 57 
teun | Propagation | ff 120 | 250 | | 315 | | 375 | 
teu. | Delay Time aa Se eee eae 
DATA: CAREY) Ire || 28 | 4a || 54 || a 
Propagation eee re ee ee ee ero 
tpH. | Delay Time 4.5 | | 30 | | 50 | bee 6S ae oe 
iti ET Pes Pas se 
teu. | Propagation | | too | 225 | | 280 | si, ago | 
Delay Time fee aie OO | ABI cy ul BO. 168. 
Seatibas ae Ol See eee ae es 
tty | Propagation | | 120 | 250 | | 35 | | 375 
ior Delay Time | ft as | so || os | | 5 | 
amide TD ee 
tex. | Propagation pany | 20. | | 120 | 250 | | 315 || | 375 | 
Time (CLEAR - | | 35 | so | | o3 | | 75 | ss 
Bonny) 29 | 43 54 64 
Maximum Clock se aa eee ee 
Frequency Pas fas [a0 [a Me 
| 30} ss | ja | | wo] | 
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M54/M74HC192/193 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions 
Ta = 25°C -40 to 85 °C | -55to 1 
54HC and 74HC 74HC 54H 


25 °C Unit 
Cc 
Typ. | Max. | Min. | Max. | Min. | Max. | 


Parameter 


Minimum Pulse 
Width (COUNT 
UP/DOWN) 


Minimum Pulse 
Width 
(LOAD) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum Set-up 
Time 
(DATA - LOAD) 


Minimum Hold 
Time 


Minimum 
Removal Time 
(LOAD) 


{REM Minimum : 
Removal Time 
(CLEAR) 6.0 | 
Input Capacitance | | 
Cpp (*) | Power Dissipation for HC192 
Capacitance for HC193 


(*) Cpo Is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc 
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M54/M74HC192/193 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


COUNT UP OR 
COUNT BOWN 


5 -10005 


COUNT UP OR 
COUNT D@®WN 


S-10008 


tpLH, tPHL teLH, tPHL 


CARRY OR COUNT UP OR 
BORROW COUNT D@WN 


tpLH,tPHL tPLH ,tPHL 


S-10006 


TEST CIRCUIT Icc (Opr.) 


TRANSITION TIME OF INPUT WAVEFORMS !S THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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=» HIGH SPEED 
tpp = 12 ns (TYP.) AT Vec =5 V 

« LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
| loH| = lot = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

=» HIGH NOISE IMMUNITY 
VNIH = VNiL = 28 % Vcc (MIN.) 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2VTO6V 

=» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS194 


DESCRIPTION 


The M54/74HC194 is ahigh speed CMOS 4 BIT PIPO 
SHIFT REGISTER fabricated in silicon gate C?7MOS 
technology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con- 
sumption. This SHIFT REGISTER is designed to in- 
corporate virtually all of the features a system designer 
may want in a shift register. It features parallel inputs, 
parallel outputs, right shift and left shift serial inputs, 
clear line. The register has four distinct modes of ope- 
ration : PARALLEL (broadside) LOAD ; SHIFT RIGHT 
(in the direction Qa Qp); SHIFT LEFT ; INHIBIT 
CLOCK (do nothing). Synchronous parallel loading is 
accomplished by applying the four data bits and taking 
both mode control inputs, SO and S1 high. The data 
are loaded into their respective flip-flops and appear 
at the outputs after the positive transition of the 
CLOCK input. During loading, serial data flow is inhi- 
bited. Shift right is accomplished synchronously with 
the rising edge of the clock pulse when SO is high and 
91 is low. Serial data for this mode is entered at the 
SHIFT RIGHT data input. When SO is low and $1 is 
high, data shifts left synchronously and new data is en- 
tered at the SHIFT LEFT serial input. Clocking of the 
flip flops is inhibited when both mode control inputs are 
low. The mode control inputs should be changed only 
when the CLOCK inputis high. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 
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M54HC194. 
M74HC194 


4 BIT PIPO SHIFT REGISTER 


F1iR 
(Ceramic Package) 


nd 


C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC194F1R M74HC194M1R 
M74HC194B1iR M74HC194C1R 


(Plastic Package) 


PIN CONNECTIONS (top view) 


CLEAR 


SHIFT RIGHT 
SERIAL INPUT 


A 
PARALLEL 
INPUTS 

8) 
SHIFT LEFT 
SERIAL INPUT 


GND 


CLEAR 


SHIFT RIGHT 
SERIAL INPUT 


C= 
o Internal 
onnection 
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M54/M74HC194 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


k 

8 : ! = OUTPUT 
i 
ZF 


ScC0s6S0 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | NAME AND FUNCTION 
1 Asynchronous Reset 
Input (Active LOW) 
2 serial Data Input (Shift 
Right) 
7 


3, 4, 5,6 


Serial Data Input (Shift 
Left) 


Clock Input (LOW to 
HIGH Edge-triggered) 


1611700 


INPUTS OUTPUS 


| so_| |terT |righT/ A | B | c | Db 
x | tL | x | x |x {x x | x | aro | apo | aco | apo | 
alana ae ea AR oa a ec 


ia 


be 
pH | te fe | x | x | x |x] xt x | x | aro | apo | aco | apo | 


X' Dont Care : Don’t Care 


a~d : The level of steady state input voltage at input A ~ D respactively 
QAO ~ QDO : No change 
QAn ~ QDn : The level of QA, QB, QC, respectively, before the mst recent positive transition of the clock 
ay a SGS-THOMSON 
S/ | MICROELECTROMICS 
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M54/M74HC194 


LOGIC DIAGRAM 


SHIFT RIGHT , SHIFT LEFT 
SERIAL INPUT SERIAL INPUT 


TIMING CHART 


J 
7 | CLI ane So mo 5 OH CEETTINE 
| TTI LLL. / 
| cars one cet ecco 
al! VILL LLL LLL LLL LLL Lh 
| 


8 
PARALLEL 
OATA 


INPUTS | 
7 


OUTPUTS 


SHIFT RIGHT 
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M54/M74HC194 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Vatu nit 
| Voc | SupplyVoltage Oto? 
Laer cal z 

£ 
c¢] 


V 


| Po __| Power Dissipation 
Storage Temperature 
Lead Temperature (10 sec) ae eee 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


A 
A 
A 
A 
WwW 
C 

C 


RECOMMENDED OPERATING CONDITIONS 


| Value 
Supply Voltage 


Input Voltage 
Output Voltage 


Operating Temperature: M54HC Series 
M74HC Series -40 to +85 
Input Rise and Fall Time 
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M54/M74HC194 


DC SPECIFICATIONS 


Value 
a rene and 74HC 74HC 54HC 
a F a 


High Level Input —_ 


Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Quiescent Supply 
Current 
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M54/M74HC194 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = ts = 6 ns) 


Test Conditions Value 
v) 54HC and 74HC 74HC 54HC 
tTLH Output Transition 
tTHL Time 


Min. 
leet 
aed 
ead 

teLH Propagation P| 

t Delay Time ; 

ics (CLOCK - Q -—— 
ae 
at 


=| 


ph 
on 


NO 
on 


ojo |o |po lpm jo 
SJ _ 


© 
oO 
zB 
N 


miminla/al~w 
O10 1G JO lain 


© |M | 
O;}NAloO 


eee 
tPHL Propagation | 2.0 | 
Delay Time 4. 


Dj le iM [Ny |R I> |= [eo 
D | 1H [110 1H IO | olan 
O1}— | po 


re Mjomlal(sia jain [s/s al, ) 
© 10 |S ]oo | |N JP Joo | | oS 


125 
: to 
fMax Maximum Clock 6.2 aa ae 
Pieaueney rare ar 
6.0 a a 
tw | Minimum Pulse [aa De ie De ee oe 
ee «| Meth ae ee ee ee a a 
Sasa | 6.0 | ee 2-8} 8 
twu) | Minimum Pulse ee ee 
Width ames Se ee 
seem | 6.0 | ee eee Ee eee ee 
ts | Minimum Set-up {20 ef es [| ito. 
ime (ame ea ea ee 
Susie awe ae a a ee ee ee ee 
ts | Minimum Set-up ee ee oe eee oe ee 
lime en oe ee ee ee a 
oo. Je ae ee ee ee ee ee 
tn | Minimum Hold | 2.0 | ee ead te et Ole a | 
nine (eae a Fe a Fa 
| 6.0 eee NOs eis ee Ors 
Minimum ae ae Ee eee eS ae 
pemevaline a ae oe eee ee ee 
6.0 | ee ee Ee ee a ee 
| Cw | InputCapacitance| | | | | to | | to | | top 
le Fl 
Capacitance 


(") Cpo is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + lec 
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M54/M74HC194 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TEST CIRCUIT Icc (Opr.) 
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8 BIT PIPO SHIFT REGISTER 


a» HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc =5 V 
=» LOW POWER DISSIPATION 
Icc = 4A (MAX.) at Ta = 25 °C 6 V 
a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 
a» OUTPUT DRIVE CAPABILITY B1R FIR 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
lou | = lon = 4 mA (MIN 


(MIN.) 
» BALANCED PROPAGATION DELAYS a ond 


tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE M1iR C1R 
Vcc (OPR) =2Vto6V (Micro Package) (Chip Carrier) 
WITH 54/74LS195 M54HC195F1R M74HC195M1R 

M74HC195B1R M74HC195C1R 
PIN CONNECTIONS (top view) 
DESCRIPTION 
The M54/74HC195 is a high speed CMOS 4 BIT PI- INPUTS 


PO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


PARALLEL 
This shift register features parallel inputs, parallel INPUTS 
outputs, J-K serial inputs, a SHIFT/LOAD control in- 


put, and a direct overriding CLEAR. This shift regi- 
ster can operate in two modes : Parallel Load ; Shift iaar 
from QA towards QD. p] SHIFT / LOAD 


Parallel loading is accomplished by applying the four S- 65131 
bits of data, and taking the SHIFT/LOAD control in- 
put low. The data is loaded into the associated flip 
flops and appears at the outputs after the positive 
transition of the clock input. During parallel loading, 
serial data flow is inhibited. Serial shifting occurs 
synchronously when the SHIFT/LOAD control input 
is high. Serial data for this mode is entered at the J-K 
inputs. These inputs allow the first stage to perform 
as aJ-K or TOGGLE flip flop as shown in the truthta- 


ble. NC = 
; ; No Internal 
All inputs are equipped with protection circuits Connection 


against static discharge transient excess voltage. 
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M54/M74HC195 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 

a. ne 
| 
| 
| 
| 
| 


A 


r | OUTPUT 
LIA * 

tl 
Tm 


PIN DESCRIPTION IEC LOGIC SYMBOL 


Reset Input (Active 
| LOW) as 


| J “ First Stage J Input 
7 | (Active LOW) 
K | First Stage K Input 


| ! 
ns (Active LOW) | 
mo Neor AtoD Parallel Data Input | 


SHIFT/LOAD; Control Input 


CLEAR | 


| 10 CLOCK | Clock Input (LOW to 

| HIGH Edge-triggered) 

QD | Inverted Output From 

| | The Last Stage : 
15, 14, 13, 12 af. to 220 ' Paralle Outputs 

8 | | Ground (OV) 


16 | te ; Positive Suppiy Voltage _ 


TRUTH TABLE 


ie a 
INPUTS | OUTPUS _| 
CLEAR’ SHIFT/ | 


oc [SERIAL pamast "S| ge | oo | ao | ao | 
| SERIAL PARALLEL 
iS See ae, Se ee Ne 


cj pvp, | | | | 
x Coe ee ee ee oe 
a a a ee eee ee ie Soe ere 
i ee, | | a | i 
ec ee eee ee SE ee ee ee ee 
as Me ld SX A000 [aba 2 ebm Gene 
Poe OP i nh ee ee x ixix lx i | Qan | QBn | QCn | QCn_ 
ar ie — i Se ee ee Sa a ire a 
H H oe: H a QBn | QCn ! QCn 
pes ll ae ae : _H_ ee, Q 
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M54/M74HC195 


LOGIC DIAGRAM 
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M54/M74HC195 


TIMING CHART 


CLOCK 
CLEAR 


SHIFT/ LOAD 


(FIRST STAGE) (RESET) NO RETURN. SET RETURN (RESET) 
EUSTON RESET] LOAD _ 


SHES $-10360 
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M54/M74HC195 


ABSOLUTE MAXIMUM RATINGS 


| symbol | ————CéParameter =| tue | nit_ 
lo 


| baie 

7 Eo 

| DC Input Diode Current | Om 

| lox | DC Output Diode Curent | mA 
s | mA 

z | mA 

| mw _| 

bree al 


mA 

mA 

| lo | DC Output Source Sink Current Per OutputPin | 25m A 
mA 
| Pp __| Power Dissipation mW 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


V 
V 
°C 


RECOMMENDED OPERATING CONDITIONS 


| Vcc | SupplyVoltage Cd tO 
| Vi inputVoltage —“‘i‘iLC (“tO 
| Vo | OutputVotage Tt CTC 
Le Operating Temperature: M54HC Series °C 

M74HC Series -40 to +85 oC 


Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
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M54/M74HC195 


DC SPECIFICATIONS 


Symbol: Parameter 


=. 


© | 63/2 rl rl al a; 
9 O oO} ~—|r CO1OlO| olo 
- x 
re) er 
w 
Te) 
° 
wo © 
oo 
Sj-n 
> ' 
Ot 
o - 
Lf) “O 
Ne a 
0 
a ©) 
Ee = 
we 
Te) 


Test Conditions 
lo=-20 
ce fe) ut 
or 
Vit Ho=-4.0 m 
lo=-5.2 MA 
O}y 
lo= 20 
Vin e a 
or 
Vit }Io= 4.0 m 
lo= 5.2 m 
Vi = Vcc or GND 
Vi = Vec or GND 


Quiescent Supply 


Current 


Output Voltage 
Input Leakage 


High Level 
Current 


Vin High Level Input 
Voltage 

VIL Low Level Input 
Voltage 


loc 
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M54/M74HC195 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value . 
Symbol| Parameter | y Ta = 25°C -40 to 85 °C | -55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


Output Tension PPso Pos [es ff 
Time De as Ps 
ise a A 


ian | Propagat ae 25 
ra | aly tine i 
fis ene 7 orn 


teun | Propagation | a5 | AZo) =) ieo-| i reo.) 
tpH. | Delay Time __ Pe ae 
(CLEAR- Qn, QD) 6.0 | Tf 43 3 
fuax | Maximum Clock | 2. isc. | 
| Frequency , Be ae ae es 
| 6.0 | aS ae 
tw) | Minimum Pulse fs} ope eer 
tes | With Ps fas 
Sail | 6.0 | ae Eee eee ET 
tw) | Minimum Pulse ee ee ee 
Width ane ea ee 
ll 6.0 | ane ee ee eee 
ts Minimum Set-up ae Soe 
Time ne ae Cal 
ee 6.0 | a eee 
ts | Minimum Set-up a ae oe ee 
Time eK 
wkst) [aol Sela 
th Minimum Hold : Bde Oe Oe el 
Time , [aed ae es ee ee ee 
ie a ee ee 


Minimum 
Removal Time 


6.0 | 
| Cin__| InputCapacitance |_| 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cro ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc 


ae ee eo ee ee ee ee 

aa er ee eae eee Eee 

a ae ee ae ee 
ae ae eS 10 | 10 | pF 
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M54/M74HC195 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10357 S - 10358 


TEST CIRCUIT Icc (Opr.) 


TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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MICROELECTRONICS M74HC221/221A 


DUAL MONOSTABLE MULTIVIBRATOR 


» HIGH SPEED 
tpp = 25 ns (TYP) at Vcc = 5V 
» LOW POWER DISSIPATION 
STANDBY STATE Icc=4 WA (MAX.) AT Ta=25°C 
ACTIVE STATE Icc = 700 WA (MAX.) AT Vcc=5V 
a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) BiR FIR 
e OUTPUT DRIVE CAPABILITY (Plastic Package) (Ceramic Package) 
10 LSTTL LOADS 
a SYMMETRICAL OUTPUT IMPEDANCE 
loH = lo. = 4 mA (MIN.) a Sn 


a BALANCED PROPAGATION DELAYS 


tPLH = tPHL M1R C1R 

a WIDE OPERATING VOLTAGE RANGE (Micro Package) (Chip Carrier) 
Vcc (OPR) =2V TO6 V ORDER CODES : 

a WIDE OUTPUT PULSE WIDTH RANGE M54HCXXXF1R M74HCXXXXM1R 


twouT = 150 ns ~ 60s OVER AT Vcc = 4.5 V M74HCXXXB1R M74HCXXXC1R 
s PIN AND FUNCTION COMPATIBLE WITH 
54/74LS221 


DESCRIPTION PIN CONNECTIONS (top view) 


The M54/74HC221/221A are high speed CMOS 
MONOSTABLE multivibrators fabricated with sili- 
con gate C?MOS technology. It achieves the high 
speed operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. There 
are two trigger inputs, A INPUT (negative edge) and 
B INPUT (positive edge). Triggering on the B input 
occurs at a particular voltage threshold and is not re- 
lated to the rise and fall time of the applied pulse. _ 
The device may also be triggered by using the CLR 
input (positive-edge) because of the Schmitt-trigger 
input ; after triggering the output maintains the MO- 
NOSTABLE state for the time period determined by 
the external resistor Rx and capacitor Cx.Taking 
CLR low breaks this MONOSTABLE STATE. If the 
next trigger pulse occurs during the MONOSTABLE 
period it makes the MONOSTABLE period longer. 
Limit for values of Cx and Rx : 
Cx : NO LIMIT 
Rx: Veco<3.0V5KQto1MQ f= lenses 
Vec2=3.0ViIKQt0o1 MQ 
Two different pulse width constants are available: 
K = 0.7 for HC221 
K=1 for HO221A 


All inputs are equipped with protection circuits ae fi 

against static discharge and transient excess volt- Gennection & 

age. 
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SYSTEM DIAGRAM 


TIMING CHART 


2/9 (yz SGS-THOMSON 
4 wcRoELecTROMcs 
554 


M54/M74HC221/221A 


BLOCK DIAGRAM 


S-10091/1 CLR 


S-1009 2/1 


Note : 

(1) Cx, Rx, Dx are extemal components. 

(2) Dx is a clamping diode. 

The extemal capacitor is charged to Vcc in the stand-by state, i.e. no trigger. When the supply voltage is tumed off Cx is discharged mainly 
through an intemal! parasitic diode (see figures). If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of da- 
maging the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and Vcc decrease slowly, the surge 
current is automatically limited and damage the I.C. is avoided. The maximum forward current of the parasitic diode is approximately 20 


mA. In cases where Cx is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows : 


t>(Vcc—0.7) Cx/20mA 


In cases where tis too short an external clamping diode is required to protect the I.C. from the surge current. 


FUNCTIONAL DESCRIPTION 


STAND-BY STATE 


The external capacitor, Cx, is fully charged to Vcc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) are 
both turned-off. The two comparators that control 
the timing and the two reference voltage sources 
stop operating. The total supply current is therefore 
only leakage current. 


TRIGGER OPERATION 
Triggering occurs when : 


1$4 Ais "low" and B has a falling edge : 
2"°) B is "high" and A has a rising edge ; 
3) Ais low and Bis high and C1 has a rising edge. 


After the multivibrator has been retriggered compa- 
rator C1 and C2 start operating and Qn is turned on. 
Cx then discharges through Qn. The voltage at the 
node R/C external falls. 


When it reaches Vree_ the output of comparator C1 
becomes low. This in turn resets the flip-flop and Qn 
is turned off. 


At this point C1 stops functioning but C2 continues 
to operate. 


The voltage at R/C external begins to rise witha time 
constant set by the external components Rx, Cx. 


Triggering the multivibrator causes Q to go high after 
internal delay due to the flip-flop and the gate. Q re- 
mains high until the voltage at R/C external rises 
again to Vreru. At this point C2 output goes low and 
O goes low. C2 stop operating. That means that af- 
ter triggering when the voltage R/C external returns 
to VReFH the multivibrator has returned to its MONO- 
STABLE STATE. In the case where Rx - Cx are large 
enough and the discharge time of the capacitor and 
the delay time in the I.C. can be ignored, the width 
of the output pulse tw (out) is as follows : 

tw(ouT) = 0.70 Cx - Rx (HC221) 

twouT) = Cx - Rx (HC221A) 


RESET OPERATION 


CL is normally high. lf CL is low, the trigger is not ef- 
fective because Q output goes low and trigger con- 
trol flip-flop is reset. 


Also transistor Op is turned on and Cx is charged 
quicky to Vcc. This means if CL input goes low, the 
IC becomes waiting state both in operating and non 
operating state. 


fy, SGS-THOMSON 
>| | MICROELECTRONICS 


555 


M54/M74HC221/221A 


TRUTH TABLE 


INPUTS 


X: Don't Care (*): Except for monostble period 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUTS 


H (*) 


OUTPUT ENABLE 
J SL | LS | ourpur enable 


NOTE 


ie Oe ee OUTPUT ENABLE 
INHIBIT 
INHIBIT 


INHIBIT 


Te i 
A 


! OUTPUT 
4 ' 
=a 


sceséso 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,9 1A, 2A | Trigger Inputs (Negative 
Edge Triggered) 
2, 10 1B, 2B Trigger Inputs (Positive 
Edge Triggered) 
3.04 1CLR, Direct Reset LOW and 
2CLR Trigger Action at Positive 
Edge 
Outputs (Active LOW) 
7 2Rext/Cext | External Resistor 
Capacitor Connection 
1Q,2Q | Outputs (Active HIGH) 
14,6 1Cext External Capacitor 
2Cext Connection 
15 1Rext/Cext | External Resistor 
Capacitor Connection 
| 8 | GND __| Ground (ov) 
Positive Supply Voltage 


IEC LOGIC SYMBOL 


2CX 
2ex/cx “) 


LC 12960 
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M54/M74HC221/221A 


ABSOLUTE MAXIMUM RATING 


symbol | Parameter =| Vatu nit 
Supply Voltage 
DC Input Voltage -0.5 to Voc + 0.5 
DC Output Voltage -0.5 to Voc + 0.5 
DC Input Diode Current 
DC Output Diode Current 

. 


| Pp | PowerDissipation | 800) | 


Lead Temperature (10 sec 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditionis not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Voc Y 
p 


Te Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 

0 to 1000 

V 0 to 500 


5K to 1M (*) Q 
1K to 1M (*) 


(*)The maximum allowable values of Cx and Rx are a function of leackage of capacitor Cx, the leackage of HC221/A, and leackage due to the 
board layout and surface resistance. Susceptibility to externally induced noise signals may occur for Rx > 1MQ 
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DC SPECIFICATIONS 


Value 


Test Conditions 
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| lo Tl, 5 rs) oY 
it i} i Bi eeyn Mee losses segs 
= 2} S| = 2] 2) 6 3) O oO ll 
> > = >2z 
Zu 2 me. 2 Ce 

os o> - > 

ie 
ie 
Ss — 
—_ _ = —" 
hen a = ® 2 wo oe) = < 
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EF 6g 2e5 $5 es (ESE _|$3 
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-55 to 125 °C 
54HC 


-40 to 85 °C 
74HC 


ee 25 an 
a and 74H 


Symbol 


(1): Per Circuit 


MICROELECTRONICS 


ky SGS-THOMSON 


6/9 


558 


M54/M74HC221/221A 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


ut eo, Conditions Value | 
tre! ee 
| Ta = 25°C -40 to 85 °C Pe to 125°C! ynit | 


| 
ts ral | S54HC and 74HC | _74HC 54HC 

i Min. | Typ. | Max. | Min. ' Max. | Min. | Max. 
tTLH Output Transition | 2.0 | | 30 Too 3 i; 95 | | 410 
tTHL Time 145 | 

| 6.0 | 
tpLH | Propagation | 2.0 | 
tpH. | Delay Time | 4.5 | | 

(A, B- Q, Q) 6.0 | | | 

ten | Propagation 2.0 | 102 | 235 |_295 | 355 | 


20, : 

tex. | DelayTime _ | 45 | | 30 | 47 | |_59 | 71 | ns 

Pere) 80 aos FOO 

{PLH Propagation 2.0 | 

teu. | Delay Time_ | 45 | 
| (CLR - Q, Q) 


twout | Output Pulse Cx = 100 pF 1a | 


6.0 | 
Wit A= ioKa [faa] | 
| 6.0 | 
2.0 
4.5 
6.0 
2.0 | 
4.5 
6.0 


(for HC221) 
Gx-0ApF [| 7 el 
Rx=tooka [ [eg ||| ys | 
twout | Output Pulse 
Width 
for HO221A) 


Cx = 100 pF 
‘ 
| 


Rx = 10 KQ 


Rx = 100 KQ 


CxeoturF || 10” | 
Fae 
al 


| 

| | 

fo A 

Output Pulse +4 ! | | 

| | Width Error - a ee fo ad 

Between Circuits | | | | 

in Same Package | | | | 

tw) | Minimum Pulse | 2.0 75 | 95 450" | 

tw) | Width 45 Ped 15 | 19 | a 99 ; ns | 
6.0 13 | 16 | | 20 | 

tw) | Minimum Pulse 2.0 | ae 1 95 | 110 | 

Width 45 | 15 oe oe. ' 22 4 ns 

-_ 60] 13 | i 16 | | 50 

Cin Input Capacitance | | 5 | 10 | 10 | 1 40) pF | 

Crp (*) | Power Dissipation | 174 | | | : | i c ! 

= | Capacitance | Daten oe | 


(*) Cep is defined as the value of the IC's internal equivalent capacitance which !s calculated from the operating current consumption without load 
(Referto Test Circuit). Average operting currentcanbe obtained by the following equation Ixc(opr) =Crp* Voc * fri + loc’ Duty/100 + Ic/2 (per monostable) 
(Icc’: Active Supply Current) (Duty %o) 
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Output Pulse Width Constant Characteristics Output Pulse Width Constant Characteristics 
(for HC221) (for HC221A) 
K GC56610 K 


GC56620 


is Ry =10KQ Ry =10KQ 

0.8 = CL =50pF 1.1 C, =SOpF 
I 
0.7 cae OS a | 1.0 a 


7. Se neeee gle alles ede 


pele ies 
Z 3 4 re) 


0.5 
2 3 4 5 Vec(V) Vec (V) 
Output Pulse Width Characteristics (for HC221) Output Pulse Width Characteristics (for HC221A) 
tw(ms) 


GC56600 
10° Voc =4.5V Bel Ry =1MQ 
C_=SO0pF [ee 


2 
10 | Rx =100K2 
0 


\ 


wd al 
: Pal Pa 
" aa 
10° eae 
- ek | 
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M54/M74HC221/221A 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TEST WAVEFORM 


PAs GE 
Icc(opr) 
=0 


S- 10034 


Input Transition Time : 6ns 
Vin = Vec, Vi = GND 
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MICROELECTRONICS M74HC237 


3 TO 8 LINE DECODER LATCH 


a HIGH SPEED 
tpp = 12 ns (TYP.) at Vcc =5 V 

s LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

ms HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
[tou | = lo. = 4 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

=» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS237 


DESCRIPTION 


The M54/74HC237 is a high speed CMOS 3 TO 8 LI- 
NE DECODER LATCH fabricated in silicon gate 
C?MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
When GL goes from low to high, the address present 
at the select inputs (A, B, C) is stored in the latches. 
As long as GL remains high no address changes will 
be recognized. Output enable controls, G1 and G2 
contro! the state of the outputs independantly of the 
select or latch-enable inputs. All of the outputs are low 
unless G1 is high and G2 is low. The 'HC237 is ideally 
suited for the implementation of glitch-free decoders 
in stored-address applications in bus oriented sy- 
stems. All inputs are equipped with protection circuits 
against static discharge and transient excess voltage. 
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BIR F1R 
(Plastic Package) (Ceramic Package) 


ot 
\' 
M1R C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC237F1R M74HC237M1R 
M74HC237B1iR M74HC237C1R 


PIN CONNECTIONS (top view) 


Y1 
Y2 
NC 
Y3 
Y4 


9 10 11 12 13 


C= 7] S-7176/1 
o Internal 
Ne ternal 2 
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M54/M74HC237 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


V — 
cc : Latch Enable Input 
! 
Active LOW 
: k ( ) 
| 
I 
] 
] 
I 


GL 
OUTPUT G2 Data Enable Input 
8 (Active LOW) 
Lo G1 Data Enable Input 


(Active HIGH) 


i 15, 14, 13, Decoder Outputs 
re 12, 11, 10, 9, 
7 


scoséso G N D 


Veo 


IEC LOGIC SYMBOLS 


4), ca BIN/OCT 


LC11810 LC11820 


TRUTH TABLE 


E SELECT 
fet{/c]Bpi|al yo | vi | v2 | v3 | va | ys | ve | v7 | 
OUTPUT CORRESPONDING TO STORED ADDRESS, H: ALL OTHERS, L 

X: Don't Care 
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M54/M74HC237 


LOGIC DIAGRAM 
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ENABLE 
INPUTS 


ABSOLUTE MAXIMUM RATINGS 


| Unit 
|PowerDissipation | 0) 


Storage Temperature -65 to +150 
Lead Temperature (10 560) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


DC Output Source Sink Current Per Output Pin 
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M54/M74HC237 


RECOMMENDED OPERATING CONDITIONS 


a a -  O 
Sila econ (Ta a 
” a 


| Vo | Output Voltage 
Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 1000 i 


Voc = 4.5 V 0 to 500 
0 to 400 


Test Conditions Value 


Ta = 25°C -40 to 85 °C |-55 to 125 ° 
54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


s 


_ plOliu 
eo) Vig in 


High Level 
Output Voltage 


f 


Lh 
© 10 > 


—s 


Vi 
5 


if 


lo= 4.0 mA 


°)) 


Low Level Output 
Voltage 


< 


F[loe20ua aa [as | | aa| | 
2 


<osx 
rie 


Input Leakage Viz V 


Current 


Icc Quiescent Supply 
Current 


Vcc 
(V) 
6.0 | 
6.0 | 
Vi 
6.0 | of 
Pew 
| 6.0 | 
60, 
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M54/M74HC237 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 6 ns) 


| TestConditions _| Conditions Value 
Symbol Parameter v Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
try | Qutput Transition | 2.0 | rf so | ws || 8s || 18 
tTHL a | 22 | 


Time 


tPLH Propagation 
tPHL Delay Time 
(A, B, C - Y) 
tPLH Propagation 
tPHL Delay Time 
(G1 - Y) 
tPLH Propagation 
tPHL Delay Time 
(G2 - Y) 


tPLH Propagation 

{PHL Delay Time 
(GL - Y) 

twit) Minimum Pulse 
Width 
(GL) 


Minimum Set-up 
Time —_ 
(A, B, C - GL) 


Minimum Hold 
Time 
(A, B, C - GL) 
| Cn _| a a 


Cpp (*) | Power Dissipation = 
Capacitance 


(") Crp ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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M54/M74HC237 


TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


STROBE 
DECODER ENABLE 


xo 
x1 oe 
° —_ 
f) s 
c B A G2. GI 
vo vi v2 yY3 we Y¥5 v6 Y? 
INPUTS 
ADORESS 


ream nO a 


TO FIVE 
OTHER 
DECODERS 


yo 1  Y¥2 Y3 YS YS Y6  Y7 YO YI Y2  y3 Y4 Y5 Y6_Y? 


8 9 10 n 2 13 ts 15 16 17 18 19 20021 22 23 


OUTPUTS ayii 


6 Line to 64 Line Decoder with Input Address Storage. 
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a HIGH SPEED 
tpp = 14.ns (TYP.) AT Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
\lon| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

a» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS238 


DESCRIPTION 


The M54/74HC238 is a high speed CMOS 3 to 8 line 
decoder fabricated in silicon gate CMOS technology. 
It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. If 
the device is enabled, 3 binary select inputs (A, B and 
C) determine which one of outputs will go high. Enable 
input G1 is held "Low" or either G2A or G2B is held 
"High" decoding function is inhibited and all the 8 out- 
puts go low. Three enable inputs are provided to ease 
cascade connection and application of this address 
decoder in memory systems. 


Allinputs are equipped with protection circuits against 
static discharge and transient excess voltage. 
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M54HC238 
M74HC238 


3 TO 8 LINE DECODER 


BiR 
(Plastic Package) (Ceramic Package) 


wae nd 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC238F1R M74HC238M1R 
M74HC238B1iR M74HC238C1R 


PIN CONNECTIONS (top view) 


C= 
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M54/M74HC238 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
Data Inputs 


4, 5 GDA Gop Enable Input (Active 
LOW) 
Data Enable Input 
(Active HIGH) 
ee 14, 13, Lesies to Y7 | Outputs 
12, a 10, 9, 


a Ground (V) 
16 | Vee Positive Supply Voltage 


Ve 
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SCOSESO 


IEC LOGIC SYMBOLS 


BIN/OCT 


LC12890 LC123900 


TRUTH TABLE 
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___ ENABLE SELECT 


xx [ttxtxtxtetore te 


SELECTED 
OUTPUT 
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ee 
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ae eae Sill ol lee alles gl Gb ol chen 
X: Don't Care 
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M54/M74HC238 


LOGIC DIAGRAM 


uo 


: 
VVVVVUVUV VY 


_ 
& 


wW 


SELECT 
INPUTS 


DATA 
OQUTPUTS 


—_ 
—_ 


~—- 
° 


e 
wo 


Baia 
a 
=.9 
VVVVV VY 


QQ 
x 


ENABLE 
INPUTS 


ABSOLUTE MAXIMUM RATINGS 


V 
|x | DC InputDiode Current | CSL mA __ 
tox | 
| lo 


| Po _| PowerDissipation =| SOO) | 
Lead Temperature (10 sec 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC238 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Clue =| CUnit_ 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 "Cc 


0 to 1000 


tr, te Input Rise and Fall Time 


Veco = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Value 
Symbol Parameter Voc Ta = 25°C -40 to 85 °C |-55 to 125 ° 
a 54HC and 74HC 74HC 54HC 
Vir | High Level Input fas} tte fast 
oltage | 4.5 | f345{ |  [3415[ [315] | 
ea aol i ah 
Ve | Low Level input pists Fie) 
oltage 4.5 ee ee ee eee 
6.0 | eee eo ied, - Speen! 
Vox | High Level xo ae Bie ee eee er ee ee 
soa 11-3 A oo me a ee 
or 5.9 5.9 
Viv | io=-4.0 mA 431| |a4i13| lato] | 
lo=-5.2 mA| 5.6 | ses [| S60] 
VoL Low Level Output Vie 
Voltage Viq | (O= 20 HA 
og, | L o4 | 


VIL }Io= 4.0 mA 


j=) 
NO 
Oo 


S |! 
rs 
Oo 


I+ 
i) 
- 
— 


oO |e on 
oO IN © 
8 

O ln 9 jo | 
[e>) 


EB 


Input Leakage 
Current 

loc Quiescent Supply 
Current 


Vi = Vec or GND 


Vi = Vcc or GND 


=) 
aw 
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ron) 
Oo 
Slololo 
Spar 
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M54/M74HC238 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter 


° Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
(vy) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


tTLH Output Transition | 95 | | tio | 
tra, | Time Leg = Siege 


6.0 | 


be eee 
as Esl 
Ee ee ES eee 
| | so | 150] | 190 | 25 | 
|| 17 {| 30 | [38 | | ns 
es 
een 


Propagation 
Delay Time 
(A, B, C - Y) 


Propagation 
Delay Time 
(G1 - Y) 


tPLH 
{PHL 
tPLH 
tPHL 


tPLH 
tPHL 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vec ° fin + lec 


ns 


Propagation 
Delay Time 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


Y 
(IN-PHASE) 


Y 
(OUT OF PHASE) 


$-10527 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54HC240/241/244 
M74HC240/241/244 


OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC240: INVERTED - HC241/244 NON INVERTED 


a HIGH SPEED 
tpp = 10 ns (TYP.) at Voc = 5V 

s LOW POWER DISSIPATION 
loc = 4 uA (MAX.) at Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = Vint = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

e SYMMETRICAL OUTPUT IMPEDANCE 
lon} = lo. = 6 MA (MIN) 

es BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

es WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74L$240/241/244 


DESCRIPTION 


The M54/74HC240, HC241 and HC244 are high 
speed CMOS OCTAL BUS BUFFERs fabricated in 
silicon gate c°MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. 


The designer has a choise of select combination of 
inverting and non-inverting outputs, symmetrical G 
(active iow output control) input. and 


PIN CONNECTION (top view) 


October 1993 


BiR FIR 

(Plastic Package) (Ceramic Package) 
seer xo r 
M1R CiR 


(Micro Package) (Chip Carrier) 


| 
| 
| 
ORDER CODES: | 
| 


M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 
La cea 


complementary G and G inputs. Each control input 
governs four BUS BUFFERs. 


These devices are designed to be used with 3 state 
memory address drivers, etc. All inputs are 
equipped with protection circuits against static 
discharge and transient excess voltage. 


M54/M74HC240/241/244 


CHIP CARRIER 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec = 
I 


A 

8 | ;  QUTPUT 
J 
-_—J 
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PIN DESCRIPTION (HC241) 


| PINNo | SYMBOL | NAME AND FUNCTION | 


11,13, 15, | 2A1 to 2A4 | Data Inputs 
17 

18, 16, 14, | 1Y¥1 to 1¥4 | Data Outputs 
12 


Output Enabel Input 


10 Ground (OV) 


20 IE Wee, Positive Supply Voltage 


Voc 


PIN DESCRIPTION (HC240) 


| PINNo | SYMBOL | NAME AND FUNCTION 
Output Enable Input 
ara, 68 [Atte tad 


18, 16, 14, 
12 


Ground (OV) 
Positive Supply Voltage 


PIN DESCRIPTION (HC244) 


|_PINNo | SYMBOL | NAME AND FUNCTION _ 
1 


11,13, 15, | 2A1 to 2A4 | Data Inputs 
17 
12 


Output Enabel Input 


10 Ground (V) 


20 Wess Positive Supply Voltage 


Voc 
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M54/M74HC240/241/244 


IEC LOGIC SYMBOLS 


LC1S31 LC1154! 61152) 


TRUTH TABLE 


- INPUT OUTPUT 
/  6G—~—~dESC(s 21) =| An S———sdYsSsYn (HC240 Yn (HC241 Yn (HC244 


x: "H" or ua (de 
Z: High impedance 


CIRCUIT SCHEMATIC (1/8 PACKAGE) 


HC241/244 


LC11550 LC11560 
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M54/M74HC240/241/244 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value | unit | 
Supply Voltage | 
DC Input Voltage 
DC Output Diode Current + 20 mA 
= ae DC Output Source Sink Current Per Output Pin + 35 
DC Vcc or Ground Current + 70 
hy Paso Power Dissipation 900 (* 
Tstg Storage Temperature -65 to +150 


Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 


*)500 mW =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


_— 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter Value 
Supply Voltage 2 to 6 


Vi__| input Vottage 


V 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 1000 
Vcc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC240/241/244 


DC SPECIFICATIONS 


Symbol 
Vin 
Vit 
loz 
Icc 


-40 to 85 °C 


Ta = 25°C 


Test Conditions 


Parameter 


o> 


bald 


54HC and 74HC 
s{ 
a 
a 
Eo 
ae ee 
| a 
eos 
A | 45 | 
. 60 
| 
| rsa 
| 0.0 | 0 
| 0.0 | 0 
-00 | 0 


20 A 
6.0 mA 
7.8mA 

D 


Vin or Vit 
yee or GND 


lo 

lo 
lo= 
lo= 


| 4.9 | 
20 nA 
4.18 
6 
lomed 
Poe) 
— 
iene 
oof 
= Vcc or GND ees 


= Vcc or GN 


Vo= 


sz5s 


Low Level Input 
Low Level Output 
Input Leakage 

Off State Current 
Quiescent Supply 


® 
oO 
© 
pa 
oO 
> 
_ 
S 
= 
=) 
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High Level Input 
3 State Output 


@ 
> 
o 

Pas: 

<< 

2 

os 


Current 
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M54/M74HC240/241/244 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = t = 6 ns) 


Test Conditions Value 
y Hi ae 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


tTLH Output Transition 
tTHL Time 


tPLH Propagation 
tPHL Delay Time 
tez Output Enable | |g 
tran | Time ses [fetta] 
ee ee ee 
a ah 2 sbon Oe 
E fSg0h ee a ae 


tPLz Output Disable 
tPHz Time 


| Cw | InputCapacitance| | | 


(Saree 

arr ee a 

a 
eabaclanee 


(") Cpp is defined as the value of the IC’s internal equivalent capacitance which is aulaiod from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc ¢ fin + Icc/8 (per circuit) 


TEST CIRCUIT Icc (Opr.) 


GND 
SC06250 


Ue ch 0 
a LC11630 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 


i 


LC11570 LC11580 


INPUTS! 
INPUTS 


OUTPUTS 


OUTPUTS 


S 10341 


HC241/HC244 


LC11600 Rear 50) 


INPUTS 


OUTPUTS 


290347 71 $~-10548 
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LC12710 


INPUTS 


OUTPUTS 


$-10343 


LC12730 


INPUTS 


+ 10%. | 
SEIEETS ON 


$-10349 
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(7, SGS-THOMSON NS4HC240HV/241HV 
ST wiceoztecrrowies M74HC240HV/241HV 


OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC240HV: INVERTED - HC241HV NON INVERTED 


a HIGH SPEED 
tpp = 12 ns (TYP.) at Vcc = 5V 

a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
VNIH = VINL = 28 % Voc (MIN.) 

ws OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = Jo. = 6 MA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ma SAME FUNCTION OF HC240/241 PLUS HIGH 
TO LOW LEVEL LOGIC CONVERSION 
CAPABILITY 

ms» LATCH UP FREE OPERATION ALSO WHEN 
Vin IS HIGHER THAN Vcc 


DESCRIPTION 


The M54/74HC240HV and HC241HV are high 
speed CMOS OCTAL BUS BUFFERs fabricated in 
silicon gate C2MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. 


Performing the same_ function of their non HV 
counterpart, they have a_ particularl input 
configuration which allows all inputs to be driven by 


PIN CONNECTION (top view) 


HC240HV 
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BiR 
(Plastic Package) 


FiR 
(Ceramic Package) 


M1R 
(Micro Package) 
ORDER CODES : 


M54HCXXXHVFiIR M74HCXXXHVM1R 
M74HCXXXHVBiR 


logic levels exceeding the supply voltage. 


This makes them particularly suitable in systems 
where mixed 3V/5V logic devices need to be 
interfaced. 


All inputs are equipped with protection circuits 
-sagainst static discharge and transient excess 
voltage. 

NOTE: BOTH DEVICES DO NOT MEET 2KV ESD 
RATING 


HC241HV 
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M54/M74HC240HV/241HV 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc ey 
I 
r 

| | OUTPUT 
ae l 
I 
l 
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$SC07070 


PIN DESCRIPTION (HC240HV) 


| PINNo | SYMBOL | NAME AND FUNCTION _ 
1A1 to 1A4 | Data Inputs 


11, 13,15, | 2A1 to 2A4 | Data Inputs 
17 

18, 16, 14, | 1¥1 to 1¥4 | Data Outputs 
12 


Output Enabel Input 
Ground (OV) 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


HC240HV 


LC11531 


PIN DESCRIPTION (HC241HV) 
| PINNo | SYMBOL | NAME AND FUNCTION 


Output Enable Input 


18, 16, 14, | 1Y1 to 1¥4 | Data Outputs 


Output Enabel Input 
Ground (OV) 
Positive Supply Voltage 


HC241HV 


Lciisat 


2/6 Gr S¢CS-THOMSON 
s/f MICROELECTROMICS 


584 


M54/M74HC240HV/241HV 


TRUTH TABLE 


PGT caaty) | vn S| Yn(cagonv) =| Yn (Hc2aiHv) | 
gee ce ee gc cee re 


Z. High impedance 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | ——~—é‘éiRarcmeter = a —CtidLC Cte |_| 
| lo _| DC Output Source Sink Current Per OutputPin | 85 Tm 
TL Lead Temperature (10 sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 
Supply Voltage 


V 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 
0 to 1000 


Voc = 4.5 V 0 to 500 
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M54/M74HC240HV/241HV 


DC SPECIFICATIONS 


Test Conditions 


Parameter Ta = 25 °C 
54HC and 74HC 
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High Level Input 
Voltage 
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Low Level Input 
Voltage 


High Level 
Output Voltage 
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Low Level Output ve 
Voltage 4.5 Vi 


[45] Ve [gs 8m 
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Current 
eel 
Current ; 
> | sreeeaee, [aol ed 
Off State Current Vo = Vcc or GND 
Quiescent Supply 
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Value 
-40 to 


85 °C 


74HC 
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M54/M74HC240HV/241HV 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
Syme), axavemetet a he | S4HC and 74HC 74HC 54HC 


Input Capacitance 


Cout | Output 
Capacitance 
Cpp (*) | Power Dissipation 
Capacitance 


(") Cen is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/8 (per circuit) 


| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Output Transition | | 2 | 6 | || | 90] 
Time 50 ana SSE ees 
| 6.0 | | | 6 | w {| | 13 | | 45 | 
Propagation | ff 40 | tof | 40 | | 5 | 
Delay Time 50 ae ee ee ee ee 
| 6.0 | | ft at [io | | ea | | 
| | 52 | 135 | | tzo | | 205 | 
150 | | iz | a7 || 3a | at 
6.0. | of 14 | 23 || a9 | | 
Output Enable | | 52 | 1395 | | 170 | | 205 | 
Time 50 |}RL=1KQ {| i7 | a7 | | 34 | | a | sts 
6.0. | fia [ 23 || 29 || 
| {| 63 | 165 | | 205 | | 250 
150)RL=1KQ | | at | lies es | | 50 | as 
6.0. | | ta i Gl I oe has. | 
tz | Output Disable LO az || 205 | 
ee Tame 50 |RL=1KQ [| 49 | eae [Tai | os 
lee Sy | teow ae ieee 
ae ae = Ed 


= |r | Ig | | 
© [0 |N |B | @ | 
= {rn} [> {oo [> 
O/O;A IA [ais 


GW _— 
OO © 


TEST CIRCUIT Icc (Opr.) 


HC240HV 


$C06250 
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M54/M74HC240HV/241HV 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


HC240HV 


iti 


Le11570 LC11580 LC12710 


INPUTS 
INPUTS ‘: INPUTS 


OUTPUTS 


OUTPUTS 


S 10341 $-10343 


HC241HV 


Voc 


{C12730 


INPUTS . INPUTS 


OuTPUTS *, OUTPUTS 


S- 13407 72 S-10349 
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k7 SGS-THOMSON  M54HCT240/241/244 


MICROELECTRONICS 


M74HCT240/241/244 


OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC 1240: INVERTED - HCT241/244 NON INVERTED 


a HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc = 5V 

a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) at Ta = 25 °C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 6 mA (MIN) 

a» BALANCED PROPAGATION DELAYS 
TPLH = TPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS240/241/244 


DESCRIPTION 


The M54/74HCT240, HCT241 and HCT244 are 
high speed CMOS OCTAL BUS BUFFERs 
fabricated in silicon gate C°MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. The designer has a choise of select 
combination of inverting and non-inverting outputs, 
symmetrical G (active low output control) input, and 
complementary G and G inputs. Each control input 
governs four BUS BUFFERs. 

This integrated circuit has input and output 


PIN CONNECTION (top view) 


HCT240 


September 1993 


HCT241 


B1R 
(Plastic Package) 


(Ceramic Package) 


nd 


M1iR C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1iR 


characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
designed to directly interface HSC°MOS systems 
with TTL and NMOS components. 

They are also plug in replacements for LSTTL 
devices giving a reduction of power consumption. 
These devices are designed to be used with 3 state 
memory address drivers, etc. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


HCT244 


1/7 
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M54/M74HCT240/241/244 


CHIP CARRIER 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| | OUTPUT 
4 + 
__J 


SCOSES0 


Ce ad J | 


PIN DESCRIPTION (HCT241) 


| PINNo | SYMBOL | NAME AND FUNCTION 
Output Enable Input 


2,4,6,8 | 1A1 to 1A4 | Data Inputs 


9,7,5,3 | 2Y1 to 2Y4 | Data Outputs 


11, 18, 15, | 2A1 to 2A4 | Data Inputs 
17 

18, 16, 14, Data Outputs 
12 


2G 


utput Enabel Input 


GND __| Ground (OV) 
Positive Supply Voltage 


PIN DESCRIPTION (HCT240) 


|_PINNo | SYMBOL | NAME AND FUNCTION | 
4 | 1G | Output Enable input__ 


18, 16, 14, | 1Y1 to 1¥4 | Data Outputs 


1 

17 

12 
Output Enabel Input 
Ground (OV) 
Positive Supply Voltage 


PIN DESCRIPTION (HCT244) 


| PINNo | SYMBOL | NAME AND FUNCTION _ 
1A1 to 1A4 
2Y1 to 2¥4 


2A1 to 2A4 | Data Inputs 
G___| OutputEnabel Input 
D 
Cc 


Output Enabel Input 
Ground (OV) 
Positive Supply Voltage 
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M54/M74HCT240/241/244 


IEC LOGIC SYMBOLS 


HCT240 HCT241 HCT244 


LY 
ee 
1Y3 
iV 


2Y1 
ZY2 
Z2Y3 
2NG 


LC18s31 lc1154! Le1ts2t 


TRUTH TABLE 


INPUT OUTPUT 
| @-~———sdYsSs@ (HT 241) Yn (HCT240) Yn (HCT241) 
ee 


zZ: High impedance 


CIRCUIT SCHEMATIC (1/8 PACKAGE) 


HCT240 HCT241/244 


ely 


LC12770 


G>| 
Y 
Y 
Y 
4 
4 

QI 


{€12760 
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M54/M74HCT240/241/244 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -65 to +150 
T.__| Lead Temperature (10 sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


‘RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 
Supply Voltage 4.5 to 5.5 


Input Voltage 
Output Voltage 


Operating Temperature: M54HC Series -55 to +425 °C 
M74HC Series -40 to +85 °C 
S 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) :0 to 500 


4I7 [7 SGS-THOMSON 
7 MCROELECTRONIES 
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M54/M74HCT240/241/244 


DC SPECIFICATIONS 


Test Conditions 
Symbol Parameter V Ta — 25 i 6 -40 to 85 °C 55 to 125 °C 
(vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
MH High Level Input 4.5 2.0 2.0 2.0 V 
Voltage to 
5.5 


Vit Low Level Input 4.5 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Input Leakage 

Current = 
Quiescent Supply | 5.5-| Vi = Vcc or GND LA 

Current 


Additional worst Per Input pin 
case supply V; = 0.5V or 2.4V 
current Other Inputs at 

Vcc or GND 


‘ka SGS-THOMSON LL 
S/ | MIGROELECTROMICS. 
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M54/M74HCT240/241/244 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Parameter 


: res Ta = 25°C -40 to 85 °C |-55 to 125 °C 
V) | (oF) 54HC and 74HC 74HC 54HC 
| Typ. | Max. | Max. | Min. | Max. 
tTLH Output Transition | 4.5 | 50 
tTHL Time 


tPLH Propagation 
tpH. | Delay Time 


tPLH Propagation 
tpu. | Delay Time 


ae) 
a 
tl 
A 
to 


21 
tez__| Output Enable 7 | 30 | | 38 
tezH__| Time 4.5 | sofr=tke} {23 | a8 |_| 48 | t s7_} ns 


tPLz Output Disable 4.5} 50 Ri = = re 16 30 45 ns 
ae Time 


Input Capacitance | | a ee ee ee ee ee 


(Stee ft tet tT 
eapaeianee 
=e eee | [meme | et PT TT 
Capacitance HCT241/244 31 P 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vec * fin + lec/8 (per circuit) 


TEST CIRCUIT Icc (Opr.) 


HCT240 
Vee =5V 
6ns 6ns 
eae — Voc 
90% 
J | OUT 

Vie 10% GND 

5C06250 


| 


LC11630 
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M54/M74HCT240/241/244 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tion, trae, teen, text 


3V 
INPUT 
A a) 
Vou 
OUTPUT 
(AT POSITIVE PULSE) 
Y Vor 
OUTPUT Vou 
(AT NEGATIVE PULSE) 
Y 
Vor 


$C07050 


terz, tpuz, tezi, fez 


INPUT 


(S) 


OUTPUT 


OUTPUT 


$C07060 
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[Gj SGS-THOMSONM54HCT240/241/244PU 
s/f MICROELECTRONICS M74HCT240/241/244PU 


OCTAL BUS BUFFERS WITH PULL-UP INPUT NETWORK 


a HIGH SPEED 
tpp = 14 ns (TYP.) at Vcc = 5V 

a LOW POWER DISSIPATION 
IccH = 200 pA (TYP.) at Ta = 25 °C 

=» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

» CURRENT SOURCES ON DATA INPUTS 
ELIMINATE THE NEED OF EXTERNAL PULL- 
UP RESISTORS 

=» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
[lOH| = lo. = 6 mA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS240/241/244 


DESCRIPTION 


The M54/74HCT240, HCT241 and HCT244 are 
high speed CMOS OCTAL BUS BUFFERs 
fabricated in silicon gate C7MOS technology. 

They have the same high speed performance of 
their non-PU counterpart, plus a unique input 
topology which incorporates a constant current 
source for each data input. This results is a small IIL 
(-150 LA Typ.) wich can fix any data input in the 
HIGH Logic Level when it is left floating, thus 
eliminating the need of external pull-up resistor 


PIN CONNECTION (top view) 


HCT240PU 


September 1993 


HCT241PU 


BIR 
(Plastic Package) 


(Ceramic Package) 


(Micro Package) 
ORDER CODES : 
M54HCTXXXPUFIR M74HCTXXXPUMi1R 
M74HCTXXXPUBI1R 


network. 

This features makes these devices particularly 
suitable in all applications where a data bus needs 
to be interfaced to manual controls like: rotary 
selectors, keyboards, dip-switches, etc. The inputs 
are compatible with TTL, NUOS and CMOS output 
voltage levels. They achieve the high speed 
operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. All 


HCT244PU 


PCII010 
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597 


M54/M74HCT240PU/241PU/244PU 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


SC07430 


PIN DESCRIPTION (HCT241PU) 


| PINNo | SYMBOL | NAME AND FUNCTION 
1G Output Enable Input 
Data Inputs 

Data Outputs 


11, 13, 15, | 2A1 to 2A4 | Data Inputs 
17 

18, 16, 14, | 1Y1 to 1¥4 | Data Outputs 
12 


utput Enabel Input 


PIN DESCRIPTION (HCT240PU) 


| PINNo | SYMBOL | NAME AND FUNCTION 
ae re oe Output Enable Input 
Data Inputs 

Data Outputs 


1 
11, 13, 15, | 2A1 to 2A4 | Data Inputs 
17 
12 : 
utput Enabel Input 
round (OV) 
Positive Supply Voltage 


PIN DESCRIPTION (HCT244PU) 


| 4 | 1G | Output Enable Input 
2,4,6,8 | 1A1t01A4| Datainputs 
9,7,5,3 | 2Y1 to 2¥4| Data Outputs 


18, 16,14, | 1¥1 to 1¥4 | Data Outputs 
G 


; 
18, 
, 16, t 
12 
20 


Ground (OV) GND __| Ground (OV) _ 
20 Vec Positive Supply Voltage | 20] Ve Positive Supply Voltage 
IEC LOGIC SYMBOLS 
HCT240PU HCT241PU HCT244PU 


LC1IS31 


1Y4 
1Y2 
1Ys3 
1Y, 


2Y1 
Z2Y2 


ZY3 
2X, 


c1152t 
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M54/M74HCT240PU/241PU/244PU 


TRUTH TABLE 


INPUT OUTPUT 


|G] aera) | an | Yn(cT240) | Yn(HCT241) | Yn(HCT244)_| 
L 
RS, | aaa aa PD a (eZ ere ee 


Z: High impedance 


CIRCUIT SCHEMATIC (1/8 PACKAGE) 


HCT240PU HCT241/244PU 
Voc Vik 
A 
Y 
G 


LC12770 
t¢12760 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Vatu Ut 
| lo | DC Output Source Sink Current Per OutputPin | 5 | mA 


| Py | Power Dissipation 500 (*) 
Storage Temperature 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT240PU/241PU/244PU 


RECOMMENDED OPERATING CONDITIONS 


Output Voltage 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 


DC SPECIFICATIONS 


Test Conditions 
Symbol Parameter Vec 
(V) 
: 


| Test Conditions | Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC. 


High Level Input 
Voltage. 


VIL Low Level Input 
Voltage 


Nm 
jo) 
| 
a] | og 
on 3 
fo) 
= 


as 

ear 
oo 

io) 

are 
as 
_ 
© 


VoH High Level Vi= | lo=-20 pA | 4.4 
Output Voltage 


rs nw 
SS (oo) 
Ls 


< 
= 
a 
iN 


oo 
— 


OF | lo=-6.0 mA} 4.18 | 4. 


VoL Low Level:Output Vi= | lo= 20 pA ey _ 
Voltage VIH 
or |io= 6.0 mA 0.17 | 0.26 a 0.33 


oak 
wo 
=) 
i] 
nm 
on 
oO 
t 
io) 
Oo 
y 
ie) 
on 
oO 
1 
ft 
=) 
>) 


ee) 
°o 
ro) 


It 
; = 
ss 
t 
GO 
|b 
a 
—_ 
oO 


5 
oO 
oO 


= 
rs) 


input Leakage SH) 
Current (EN inp.) 
loz 3 State Output 5.5 | Vin = Vin or Vit 
Off State Current Vo = Vcc or GND 
IccH Quiescent Supply | 5.5 Vi= 
Current 


Additional worst Per Input pin 


4 
i=) 
© 
i) 


ie) 
oO 


case supply Vi = 0.5V or 2.4V 
current Other Inputs at 
Voc or GND 


& 

on 

ro) 
3 eo = ‘= 


H+ 
54 ee 
Oo 
t ' 
Nm | 
H+ 
—_ 
>) 


ay 
oO 


} 
in| 
oNKo) 

pS) aie 
ss) 3 
I+ 
o) 
on 


CO 
=) 
jo) 


2 
eo) 
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M54/M74HCT240PU/241PU/244PU 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


| TestConditions _ Conditions en 
54HC aad 74HC 74HC 54HC 
(pF) 
Hain. [ Typ: (Me | in. Me | Bn | Mae 


tTLH Output Transition | 4.5 | 50 12 15 18 
‘tTHL Time 


tPLH Propagation 
tPHL Delay Time ° 
(for 240) 


tPLH Propagation | 31 | | 31 | | 30 | | 
tPHL Delay Time ; 45 | 80 2] 37 46 -# 
(for 241/244) 150 


tea | OutputEnable [45] 50 |Ri=1ka| | 22 | 34 | | 43 


tezH__| Time |45|150|R.=1Ka| | 26 | 40 as oe 
tpLz Output Disable 45 50 aca 25 36 45 = 
was cane 

Input | Input Capacitance |__| 10 | 40 | | to | | 


oe i ) | Power Dissipation = F 
Capacitance P 


TEST CIRCUIT Icc (Opr.) 


HCT240 


$C06250 
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M54/M74HCT240PU/241PU/244PU 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


t t t { teuz, tpuz, tezi, fez 
TH, THLE, TpLH, ' PHL 


OUTPUT 


OUTPUT 
(AT POSITIVE PULSE) 
Y 


OUTPUT 
(AT NEGATIVE PULSE) 


Y OUTPUT 


tpyz 
SC07050 
SC07060 
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(j, SGS-THOMSON = M54/74H1C242 
7 WicROELECTROMICS M54/74HC243 


QUAD BUS TRANSCEIVER (3-STATE) 


a HIGH SPEED 
tpp = 9ns(TYP.) AT Vcc =5V 
a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT 25 °C 
s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 
» BALANCED PROPAGATION DELAYS FIR 
{PLH = tPHL (Plastic Package) (Ceramic Package) 
=» SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lon| = 6 mA (MIN.) 
am HIGH NOISE IMMUNITY 


A A 
VaiH = Vnit = 28 % Vec (MIN.) 


M1R C1iR 
(Micro Package) (Chip Carrier) 


» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 
» PIN AND FUNCTION COMPATIBLE 


WITH 54/74LS242/243 ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 


DESCRIPTION M74HCXXXB1R M74HCXXXC1R 


The M54/74HC242/243 are high speed CMOS 
QUAD BUS TRANSCEIVER ~ (3-STATE) 
FABRICATED IN SILICON GATE C*MOS PIN CONNECTIONS (top view) 
technology. They have the same high speed HC242 

performance of LSTTL combined with true CMOS 
low power consumption. The HC242/243 are 3 
STATE bi-directional inverting and non-inverting 
buffers and are intended for two-way asynchronous 
communication between data buses. They are high 
drive current outputs which enable high speed 
operation when driving large bus capacitances. 
Each device has one active high enable (GBA), and 
one active low enable (GAB). GBA enables the A 
outputs and GAB enables the B outputs. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


me 
1 
k 

| | OUTPUT 
I 
I 
U 


Vec 


NC = 
No Internal 
Connection 


7 


SCcOSéSO 
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M54/M74HC242/243 


CHIP CARRIER 


TRUTH TABLE PIN DESCRIPTION 


IEC LOGIC SYMBOLS 


LC13050 LC13060 
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M54/M74HC242/243 


CIRCUIT DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Parameter | ae it 

Voc 

Vi 

Vo 

hk 

ater 
£ 


| Po ___| Power Dissipation 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC242/243 


RECOMMENDED OPERATING CONDITIONS 


| Unit_| 
M74HC Series -40 to +85 0} 
tty | Input Rise and Fall Time 
: 
DC SPECIFICATIONS 


Value 


0 to 400 


Test Conditions Value 


Symbol Parameter Vv Ta = 25°C -40 to 85 °C |-55 to 125 ° 
es 54HC and 74HC 74HC 54HC 


is Fimin. [Typ 

Vin High Level Input (eee. 4 
Votage . rats [ 
42 | 

Vit Low Level Input : aa ae 
Vottage : ies eae 
a 

Vou | High Level 


Output Voltage Os lo=-20 pA | 4 
or 


VIL | Io=-6.0 mA| 4. 


A 

on 
9/9 |Oo = |r. |o 
aed Rane co |& Jin 


pag Da Coal Pell sore a 
® Io [co | ® |to Milo 


ff 


3 


_k 


O}9 |O a |r lo 

Ae a © |B lin 
OF la |aA fo p lO }u 
Zils |o|s | MIG la 


Lik Ie le |e a |e |O 


BIO [LR | | [A [oO |B | | [a [9 |o |p 
on mn 1O on on} oOo a |oO ol 


lo=-7.8 mA 
VoL Low Level Output Vie | | 0.0, 
Voltage va lo=20npA| | 0 | 
or | | 00 . 
Vit forsora| jor | og __{ pga} 
lo=7.8mA| | ois|o26|  [os3s| | 
Current 
WW 
Off-state Current 
. id Dek 


I+ 
al 9 
on 
gs ears 
> 


| Quiescent Supply 
Current 
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M54/M74HC242/243 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 6 ns) 


Test Conditions Value 
wis Le = 
54HC and 74HC 
; : in. ax. in. : 


Parameter 


Tvp 
tTLH Output Transition | 2.0 25 
| ee 13 | 15 
Propagation | | ft 39 | go | tts | | 135 
Delay Time ars eae at 
a ee 23 
Peas SRE 180 | | 220 | 
Se aes eee 44 | ns 
fe ab ee cat 37 
3 State Output | | 57 | 145 | | 180 | 220 
Enable Time RL=1KQ]) | ig | 29 || 36 | 44 ns 
ae ie ee eee 37 
ae SE eee 265 
1KQ 22-4 8} 44 | 53 | ns 
ae 37 45 | 
3 State Output | | 45 fs 150 | 190 | 225 
Disable Time RL=1KQ2} | 20 | 30 | | 38 45 | ns | 
a | | 17 _'| 26 — 2} 
a eae 10 


(") Cpp is defined as the value of the IC's internal equivalent capacitance which Is calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + lec 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


AorB 

GAB or GBA 
Bora eo 
(HC 242) {IN-PKASE OUTPUT 

Acr @ | 
Bora (OUT- OF PHASE OUTPUT 
(HC 243) | 

i 


: | tp7H oe eo oe --oy—---fo— | HZ 
—at—h—tppH et tet PHL 


uv 

t 
j=) 
wa 
oy 
4 
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M54/M74HC242/243 


TEST CIRCUIT Icc (Opr.) Ccp CALCULATION 


Cpp is to-becalculated with the following formula 
by using the measured value of ICC (Opr.) in the 
test circuit opposite 


a loc (Opr.) 


fin X Voc 


In determining the typical value of CPD, a 
relatively high frequency of 1MHz was applied to 
fIN, in order to eliminate any error caused by the 
‘quiescent supply current. 


5 -10369 
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(Gj, SGS-THOMSON M54/74HC245/640/643 
V7 wicRoELECTROMICS M54/74HC245/640/643 


OCTAL BUS TRANSCEIVER (3-STATE): HC245 NON INVERTING 
HC640 INVERTING, HC643 INVERTING/NON INVERTING 


» HIGH SPEED 
tpp = 10 ns (TYP.) at Vcc = 5V 

» LOW POWER DISSIPATION 
loc = 4 WA (MAX.) at Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
VnIH = VINL = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo. = 6 mA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL : 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS245/640/643 


DESCRIPTION 


The M54/74HC245, HC640 and HC643 utilise 
silicon gate C2MOS technology to achive operating 
speeds equivalent to LSTTL devices. 


Along with the low power dissipation and high noise 
immunity of standards C*MOS integrated circuit, it 
possesses the capability to drive 15 LSTTL loads. 
These IC’s are intended for two-way asynchronous 
communication between data buses, and the 
direction of data trasmission is determined by DIR 
input. The enable input (G) can be used to disable 
the device so that the buses are effectively isolated. 


PIN CONNECTION (top view) 


ee 
ie 
te 
Re 


: 


October 1993 


Tom 


BiR F1R 
(Plastic Package) (Ceramic Package) 


o 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


All input are equipped with protection circuits 
against static discharge and transient discharge and 
transient excess voltage. 


IT IS PROHIBITED TO APPLY A SIGNAL TO A 
BUS TERMINAL WHEN IT IS IN OUTPUT MODE 
AND WHEN A BUS THERMINAL IS FLOATING 
(HIGH IMPEDANCE STATE), IT IS REQUESTED 
TO FIX THE INPUT LEVEL BY MEANS OF 
EXTERNAL PULL DOWN OR PULL UP 
RESISTOR. 


aaa 


a: 


| 
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M54/M74HC245/640/643 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


NAME AND FUNCTION 


Directional Control 


43 


SCOSESO 


IEC LOGIC SYMBOLS 


Lc12911 
ic12921 LC12931 


TRUTH TABLE 


B BUS HC245 HC643 
INPUT 
B 


=B 
OUTPUT A 


Z: High impedance 


2/6 ky, SGS-THOMSON 
J7 menozuecrnosies 


610 


M54/M74HC245/640/643 


LOGIC DIAGRAM (HC640) 


—o B81 


NOTE: IN CASE OF HC245 OR HC643, INPUT INVERTERS MARKED* AT A BUS AND B BUS ARE ELIMINATED RESPECTIVELY 


ABSOLUTE MAXIMUM RATING 


parameter | tue it 


| Po | PowerDissipation = SO) | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


-THOMSON _—s———Cts—Céts—SCS———C( NC (8st 
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M54/M74HC245/640/643 


RECOMMENDED OPERATING CONDITIONS 


| Voc | Supplyvoltage to 
| vi__| tmputVotage | tO 
| Vo_| Outputvoliage tO 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 : 
0 to 1000 


Voc = 4.5 V 0 to 500 
0 to 400 


Input Rise and Fall Time 


a) 
9) 


DC SPECIFICATIONS 


Test | Test Conditions _| Value 
Ta = 25°C -40 to 85 °C 
syne! parameter in 54HC and 74HC vac 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Vi= 


oa ea oot = |lo 
OE lon jan jo pila 
o> |— ack 
R15 [oO }A [eo Dolla 


I+ 
Oo 


3 State Output 

Off State Current Vo= Vee or GND 
Quiescent Supply Vi = Vcc or GND 
Current 


t+ 
SS io) 
on 


BO ee ee (7 SGS-THOMSON 
7 MicRoELECTROMCS 
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M54/M74HC245/640/643 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter 


Vv Cc Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(vy (oF) 54HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

tru | ft 25 | eo || 58 || 8 | 

a 50 a a TT IE 

ae te See 

tPLH Propagation 

tem | DelayTime [a5] 60 ce ee 

6.0 | Ee ee ie ee eee 

| | | aa | 20 | | ts0 | | 180 | 

pe ee 

=a 


6.0 | 
| 6.0 | 
150 | RL=1KQ 
6.0 | 
| 6.0 | 
- 


a 
peal 
eee 
ioe! 
a ed 
eal 
jo | | 37 | 150 | | 190 | | | 
50 | Ri= 1KQ a 
Ed 
os 


| | 3a | co | es | 138 | 


tpzL Output Enable 
tPZH Time 


tpLz Output Disable 
tpHz Time 


Input Capacitance 


Cvout | Output 
Capacitance 


DIR, G 


Cpp (*) | Power Dissipation HC245 
Capacitance HC640/643 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/8 (per circuit) 


ky, SGS-THOMSON a 
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M54/M74HC245/640/643 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Aor8B 
(INVERSION) 


A or B 
(NON -INVERSION) 


§$-10371 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of Icc 
(Opr.) in the test circuit opposite. 

7 loc (Opr.) 


~ fINX Voc 


S-10545 


6/6 
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(@_ SGS-THOMSONM54/74HCT245/640/643 
| Sf | MICROELECTRONICS M54/74HCT245/640/643 


OCTAL BUS TRANSCEIVER (8-STATE): HCT245 NON INVERTING 
HCT640 INVERTING, HOT643 INVERTING/NON INVERTING 


a» HIGH SPEED 
tpp = 10 ns (TYP.) at Vcc = 5V 

a LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25 °C 

s COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX.) 

=» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a» SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 6 mA (MIN) 

m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS245/640/643 


DESCRIPTION 


The M54/74HCT245, HCT640 and HCT643 utilise 
silicon gate C?MOS technology to achive operating 
speeds eqivalent to LSTTL devices. 

Along with the low power dissipation and high noise 
immunity of standad CMOS integrated circuit, it 
possesses the capability to drive 15 LSTTL loads. 
These IC’s are intended for two-way asynchronous 
communication between data buses, and the 
direction of data trasmission is determined by DIR 
input. The enable input (G) can be used to disable 
the device so that the buses are effectively isolated. 
All input are equipped with protection circuits 
against static discharge and transient discharge. 
These integrated circuits have input and output 


PIN CONNECTION (top view) 


HCT245 HCT640 


Anal 


Se 


SBS 


ay 


October 1993 


Tm? 


BiR FiR 
(Ceramic Package) 


(Plastic Package) 


ind? 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


MS4HOTXXXFIR M/74HCTXXXM1R 
M74HCTXXXB1R M/74HCTXXXC1R 


characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
designed to directly interface HSC*MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 

IT IS PROHIBITED TO APPLY A SIGNAL TO A 
BUS TERMINAL WHEN IT IS INOUTPUT MODE 
AND WHEN A BUS THERMINAL IS FLOATING 
(HIGH IMPEDANCE STATE), IT IS REQUESTED 
TO FIX THE INPUT LEVEL BY MEANS OF 
EXTERNAL PULL DOWN OR PULL UP 
RESISTOR. 


HCT643 


Dery 


Ala 


\Z 
i 


i 
SERS Wi he Pe Re lhe wees 
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M54/M74HCT245/640/643 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


Vec 


a 
I 
A 

| | QUTPUT 
> 
J 
| 


Output Enabel Input 
eae? (Active LOW) 


ey Ground (OV) 


IEC LOGIC SYMBOLS 


HCT245 


Lc12911 
i¢c12921 LC12931 


TRUTH TABLE 


FUNCTION OUTPUT 


|G | or | asus |  BBuS 
B=A 


Z: High impedance 
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M54/M74HCT245/640/643 


LOGIC DIAGRAM (HCT640) 


—oO 81 


NOTE: IN CASE OF HCT245 OR HCT643, INPUT INVERTERS MARKED” AT A BUS AND B BUS ARE ELIMINATED RESPECTIVELY 


ABSOLUTE MAXIMUM RATINGS 


| Symbot | Parameter | Value | nit 
| Voo__| Supplyvoltage | Sto? | 
ees eae 
eae I 
po aileh< 


| Vo | DC OutputVoltage |S too 0.5 | 
| lox | DC Output Diode Current | Tm 


Vcc 
VI 
Vo 
lik 
lox 
| Pp _| PowerDissipation = Cd 500 (") mw 

300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT245/640/643 


RECOMMENDED OPERATING CONDITIONS 


po Parameter | ate | nit 
| Supply Voltage to | 
a 
aa 


Input Voltage 
Output Voltage 


Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 


ie) 
C 
|p Otos00 Ts 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 


DC SPECIFICATIONS 


Value 
Ta = 25°C -40 to 85 °C 
54HC and 74HC 74HC 


High Level 
Output Voltage 


Low Level Output 
Voltage 


V 
Input Leakage 55 Vi= 
Current 
3 State Output 5.5 | Vi= Vcc or GND 
Off State Current 


Quiescent Supply Vcc or GND 
Current 


Additional worst : Per Input pin 
case supply Vi = 0.5V or 
V, = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


A/6 
a f SGS-THOMSON 
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618 


M54/M74HCT245/640/643 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 


Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


tTLH Output Transition | 4.5 
tTHL Time 

tPLH Propagation 

tPHL Delay Time 


tPzL Output Enable 
tPZH Time 
tPLz Output Disable 4.5 | 50 
tPHz Time 
Cin Input Capacitance 
Cyvout | Output 
Capacitance 
Cpp (*) | Power Dissipation HCT245 
Capacitance HCT640/643 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Icc/8 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


BorA AorB 
( INVERSION) F ET. (INVERSION) 


BorA AorB 
(NON INVERSION ) : (NON INVERSION) 


S-10035 


‘THOMSON _—s—“‘(‘(ciéteéé;”OOOUUUUUCU 
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M54/M74HCT245/640/643 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of Icc 
(Opr.) in the test circuit opposite. 
C Icc (Opr.) 
PR = 


~ finx Voc 


In determining the value of Cpp, a relatively 
high frequency of 1 MHz was applied to fin, in 
orther to eliminate any error caused by the 
quiescent supply current. 


10%. 


S-10545 
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kez SGS-THOMSON 
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fw, SGS-THOMSON 
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a HIGH SPEED 
tpp = 14 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25°C 6 V 

a HIGH NOISE IMMUNITY 
VniH = VNiL = 28 % Vcc (MIN.) 

ms OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[10H | = lo = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

a» PIN AND FUNCTION COMPATIBLE WITH 
54/74L$251 


DESCRIPTION 


The M54/74HC 251 is a high speed CMOS 8-CHAN- 
NEL MULTIPLEXER (3-STATE) fabricated in silicon 
gate C*MOs technology. It has the same high spe- 
ed performance of LSTTL combined with true 
CMOS low power consumption. This multiplexer 
features both true (Y) and complement (W) outputs 
as well as STROBE input. The STROBE must be a 
low logic level to enable this device. When the 
STROBE input is high, both outputs are in the high 
impedance state. When enabled, address informa- 
tion on the data select inputs determines which data 
input is routed to Y and W. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


~~ 7 
| 
A 

| | OUTPUT 
I 
! 
J 


Vec 


“J 


SCOSESO 


February 1993 


M54HC251 
M74HC251 


8 BIT SIPO SHIFT REGISTER 


(Plastic Package) (Ceramic Package) 


ne, 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC251F1R M74HC251M1R 
M74HC251B1R M74HC251C1R 


PIN CONNECTIONS (top view) 


STROBE 
GND 


NC = 
No Internal 
Connection 


STROBE | |2 


PC11160 
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M54/M74HC251 


TRUTH TABLE 


INPUTS OUTPUS 


X: Don’t Care Z: HIGH Impedance 


LOGIC DIAGRAM 


oY 2 


oy 


uw 


> 
a 
? 
> 


oa] 


AIAIAIAIA|AIA IA 


we 
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M54/M74HC251 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


Select Inputs 
Ground (OV) 


Positive Supply Voltage 


N QO WU B&B WH - A WN 


1012170 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue | iit_ 
| Mi | DC inputvoltage OS too HOS | 
| Vo | DCOutputvoltage | OS toc 5 | 
| lw | DC input Diode Curent mA 
| mA _| 
pelioes i | mA | 
| mA 
mw 
ese 


| Po | PowerDissipation | OO) 
| T.__| Lead Temperature(10sec) | HD | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


m 
| DC OutputDiode Current Om 
| DC Output Source Sink Current Per OutputPin, | 5m 

ts m 

m 
oO 

ie] 


V 
V 
A 
A 
A 
A 
WwW 
C 
C 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 1000 
Veco = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC251 


DC SPECIFICATIONS 


Symbol 
Vi 
ViL 

VOH 
VoL 
loz 
loc 


O 
° 
re) 4 
rx 
er 
re) 
ite) 
a in} 2} Q) +! O/ 2) 
£ 8] 63) Sis[ sl 8] 8] 5 3 2 
iT) +1 
oo 
Oost 
Sian 
—_—| © 
©) + 
> 


OF 
° 
a2 
<0 
£ 


= 
a 
as o> 


o> 
S = 


=-20 
20 uA 
4.0 mA 
lo= 5.2 mA 
Vcc or GND 


Vcc or GND 


lo 

lo=-4.0 

lo=-5.2 MA 

lo 

lo 

Vin or Vit 
Ve or GND 


IL 


= 


IL 
Vo= 
Vi = 


Test Conditions 
Vi= 


Parameter 


Low Level Output 


Voltage 
Quiescent Supply 


Low Level Input 
Voltage 

Output Voltage 
3 State Output 
Off State Current 
Current 


High Level Input 


Voltage 
Input Leakage 


High Level 
Current 


MICROELECTRONICS 


ky SGS-THOMSON 
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M54/M74HC251 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 
Value 
(vy 54HC and 74HC 74HC 54HC 
{TLH it 110 
tTHL 


tPLH Propagation ; 
teu. | Delay Time 
6.0 


= /— {po [= [po [rol [wo [a 1X [po lo [st] Jaleo 
=) me ro) o 


(ee) —_— 
CW 1O IER | CO 


tPLH Propagation 
tPHL Delay Time 


(A, B, C - Y, W) 
tPZL 
tPZH 


ra] 
Pas | ms 
: a 
ns 
tPLz 
tpHz ns 
6.0 | 
| Ci _| Input Capacitance |__| 
Capacitance P 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vcc * fin + loc 


gp |X 
D1D 


Output Enable 
Time 


— 
oO 


nN {PM 
w 


26 | 
haee | 


Output Disable 
Time 


no |p | 7 
0 | Io |& 


Dien [otis |& — | ;— |Po s+ 1 (Diy w ha 

NO + )@ | + 1H |IN |O IO | © lo 

Oo | IN }O1/O |S NIMS IN ID [SG] Oe [ao 
a 


TEST WAVEFORM Icc (Opr.) 


* INPUT WAVEFORM TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/M74HC251 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


STROBE 


STROBE 


OG ne (yz SGS-THOMSON 
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M54/M74HC257 
M54/M74HC258 


HC257 QUAD 2 CHANNEL MULTIPLEXER (8-STATE) 
HC258 QUAD 2 CHANNEL MULTIPLEXER (8-STATE, INVERTING) 


» HIGH SPEED 
tpp = 10 ns (TYP.) at Vcc = 5 V 

=» LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) at Ta = 25 °C 

=» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lo. = 6 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 Vto6V 

a» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS257/258 


DESCRIPTION 


The M54/74HC257 and the M54/74HC258 are high 
speed CMOS MULTIPLEXERs fabricated with sili- 
con gate C°MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 


These IC’s are composed of an independent 2- 
channel multiplexer with common SELECT and 
ENABLE INPUT. 


The M54/74HC258 is an inverting multiplexer while 
the M54/74HC257 is a non-inverting multiplexer. 
When the ENABLE INPUT is held "High", outputs of 
both IC’s become high-impedance state. If SELECT 
INPUT is held "Low", "A" data is selected, when SE- 
LECT INPUT is high "H", "B" data is chosen. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


October 1992 


BiR 
(Plastic Package) 


(Ceramic Package) 


oe 


CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 
HC257 
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M54/M74HC257/258 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ar 
I 
k 
| ! OUTPUT 
iad l 
l 
| 


4] 


SCOS6S0 


CHIP CARRIER 


NC = No Internal Connection 


PIN DESCRIPTION (HC257) 


| PINNo | SYMBOL | NAME AND FUNCTION 


1 SELECT Common Data Select 
Input 


2,5,14,11} 1Ato4A | Data Input From Source A 
3,6, 13,10) 1Bto 4B Data Inputs from Source B 


4,7,12,9 | 1Yto4Y | 3 State Multiplexer 
Outputs 
OE 3 State Output Enable 
Inputs (Active LOW) 
| 8 | GND _| Ground (ov) 
Positive Supply Voltage 


Outputs 


3 State Output Enable 
Inputs (Active LOW) 


ae Ground (OV) 
ff - ee. 


FS) 
16 
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M54/M74HC257/258 


IEC LOGIC SYMBOL 


OE OE 
SELECT SELECT 


LOGIC DIAGRAM 


YVY¥Y¥VVVVVY 


@ 
> 


OUTPUTS 
Y (257) Y (258) 


X=DON'T CARE Z=HIGH IMPEDANCE 
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M54/M74HC257/258 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


V Supply Voltage -0.5 to +7 


DC Input Voltage -0.5 to Vcc + 0.5 


| Unit _| 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature: M54HC Series 
M74HC Series -40 to +85 
Input Rise and Fall Time 


alee 


4/7 
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M54/M74HC257/258 


DC SPECIFICATIONS 


on 
ie) 
oO 


Value 
Symbol| Parameter | y,, Ta = 25°C -40 to 85 °C |-55 to 125 °C 
i 54HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 

Vi | High Level Input er a (ee ee 
Voltage fais| | tts | fais] | CV 

eOe Ero ee eee es ee 8 ee 

Vi. | Low Level Input a ae eee ae 

Voltage a eee ee ee 

6.0 | a a er eee ee ee 

Vou | High Level sie fem | aw] See)" 

Output Voltage a lo=-20 LA 44] |4a4] | 

6.0 | or |59|60| |s59| | 59] | 

Vit }413| | ato] | 

620: lo=-7.8 mA| 5.68 = fa 

OL 20.0. 

F005) ) 

| 0.0 | 


Slo lolo 
ta fla fla 
on 
ron) 
a) 


V Low Level Output Oly | | i a | | 
Voltage S| Vy |= 20uA | ee el el 
ae aan ae eel ae, 
. lo=6.0mA| | 0.17 [026 | | 0.33] | 0.40 
}6.0}  |lo-7.8mAl ots |o26| | 033] | 0.40 | 
ee et 
Current 


0. ea A 
loz Output Leakage Vi = Vin or Vit +0.5 +5 +10 LA 
Current Vo = Vcc or GND 
loc Quiescent Supply Vi = Vcc or GND 4 40 pA 
Current 
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M54/M74HC257/258 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


on 
ro) 
as) 
2 
Tl 
aA 
e) 


Time 


Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
oi He a 54HC and 74HC 74HC 
ald riwin, [ Typ. | Max. | min. | Max. | Min. | Max. 
try | Output Transition | | 2 |e] | ml | 90 
toa | Time 50 ee 
| 6.0 | tco J to ])hlUL 3 | ts 
Propagation | | 45 | 100 p 125 aa 150 
Delay Time Se ee ee a eee 
wey Teo a a a 
| | 62 | 40 | fs | | to 
150 | fie | 28 | | 35 | | 42 | ss 
| 6.0, ae ee ee ee ee 
ty | Propagation fs}e) [pete Pa 
tna. | Delay Time 50 es 
GET M Tay. a Pr as a 
| foe | go | izes | | ato 
150 re Ee ee ee ee ee 
6.0 | ; | te | aa | ao | 6 | 
Output Enable | | 40 | sto | =| 140 | is ts 
Time 50 ;RL=1KQ] | 12 | 22 | | a8 | | 33 
} 6.0 ac Ree eee See 
| | 57 | 150 | | 190| —i| 225 
retkal [17 | so || se || «| 
GO. ae | 26 | =| 32 | | 88 | 
Output Disable 140 175 210 
a] 


slo |r it {| is 
oO WO} |O |f 
Co [oO a) 


Capacitance 
Capacitance 
(*) Crp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + Icc/4 (per Channel) 


Input Capacitance 


— |G |G 


oa |O jf 


E 
“J 
— |M | 
T 
a 
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M54/M74HC257/258 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


INPUT 
(A,B, SEL) 


OUTPUT 
IN-PHASE ‘le (SW -GNO) 
OUTPUT 


OUT-OF PHASE 
OUTPUT 
S- 10374 


S$ - 10375 
$-10373 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
ICC (opr.) in the test circuit opposite. 

_ Iec (opr 

~ finx Voc 


Cep 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERSISTICS TESt. 
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M54/M74HCT257 
M54/M74HCT258 


HCT257 QUAD 2 CHANNEL MULTIPLEXER (3-STATE) 
HCT258 QUAD 2 CHANNEL MULTIPLEXER (8-STATE, INVERTING) 


a HIGH SPEED 
tpp = 16 ns (TYP.) at Voc =5 V 

a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 

=» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lo. = 6 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS257/258 


DESCRIPTION 


The M54/74HCT257 and the M54/74HCT258 are 
high speed CMOS MULTIPLEXERs fabricated with 
silicon gate C*MOsS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 


These IC’s are composed of an independent 2- 
channel multiplexer with common SELECT and 
ENABLE INPUT. 


The M54/74HCT258 is an inverting multiplexer whi- 
le the M54/74HCT257 is a non-inverting multiplexer. 
When the ENABLE INPUT is held "High", outputs of 
both IC’s become high-impedance state. If SELECT 
INPUT is held "Low", "A" data is selected, when SE- 
LECT INPUT is high "H", "B" data is chosen. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 

This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HCT devices are designed to 
directly interface HSC*MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 
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(Plastic Package) (Ceramic Package) 


nd 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1R M/74HCTXXXCiR 


PIN CONNECTIONS (top view) 


HCT258 
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M54/M74HCT257/258 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec oad 
I 
A 
] 1 OUTPUT 
oO | 
I 
| 


i 
GND 1. 


SCOS6S50 


CHIP CARRIER 


NC = No Internal Connection 


| SELECT Common Data Select 
Input 


2,5,14,11]} 1Ato 4A Data Input From Source A 
3,6,13,10}; 1iBto4B | Data Inputs from Source B 


4,7, 12,9 1Y to 4Y 3 State Multiplexer 
Outputs 


OE 3 State Output Enable 
Inputs (Active LOW) 
N 


7 
| 8 | GND __| Ground (ov) 
Positive Supply Voltage 
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ae 


4,7, 12,9 1¥ to 4Y | 3State Multiplexer 
Outputs 


3 State Output Enable 
Inputs (Active LOW) 


M54/M74HCT257/258 


IEC LOGIC SYMBOL 


HCT257 HCT258 


OE OE 
SELECT SELECT 

1A 

1B 

2A 

28 

3A 

3B 

4A 

4B 


1C11710 LC11720 


LOGIC DIAGRAM 


HCT257 HCT258 


SELECT SELECT— 
® —_ 
r 
1A 2__l>+__ 


sin 


a 


Y¥V¥Y¥VVVV¥y 


4 
>< 


X= DONT CARE Z=HIGH Teanee 
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M54/M74HCT257/258 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V 
V 
| 


unit | 
L 


| lo | DC Output Source Sink Current Per OutputPin, | S| mA 
It - Ppp 1 Power Dissipation 500 (* 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Top 
tf 


Operating Temperature: M54HC Series -55 to +125 2 6 
M74HC Series -40 to +85 2G 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 
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M54/M74HCT257/258 


DC SPECIFICATIONS 


Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 


54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


5 
Low Level Input : 
Voltage 
a 

Vin V 
OF | lo=-4.0 mA] 4.18 | 4.31 4.13 4.10 
Vit 
0.1 


Output Voltage 


Voltage Vin 


OF | lo= 4.0 mA 0.17 | 0.26 0.33 0.4 

ViL 
3-State Output 5.5 | Vi = Voc or GND +0.5 +5 +10 uA 
Off State Current 
Input Leakage 5.5 | Vi = Voc or GND +0.1 +1 + uA 
Current 
Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 uA 
Current 

5.5 


Alec Additional worst : 
case supply 
current 
Other Inputs at 
Vcc or GND 


Low Level Output Vi =| lo= 20 yA ees 
as 
ka 
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M54/M74HCT257/258 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Vor a °C |-55 ae °C) Unit 
7 iin. 


tTLH Output Transition | 4.5 ns 
tTHL Time 


Propagation 
Delay Time 


Propagation 

Delay Time 

(SELECT - Y) 
tPZL Output Enable 
tPZH Time 


Input Capacitance | | 

Output 

Capacitance 

Power Dissipation HCT257 

Capacitance HCT258 
(*) Cro is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/4 (per Channel) 


4.5 
Output Disable 4.5 
Time 
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Sf | MICROELECTRONICS 


640 


M54/M74HCT257/2 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


INPUT 
(A,B,SEL) 


IN-PHASE 
OUTPUT 


OUT-OF-PHASE 
OUTPUT 


S-10376 


OUTPUT 
(SW-CND) 


OUTPUT 
(SW-Vec) 


$cC06790 


$c067890 


Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
ICC (opr.) in the test circuit opposite. 

7 Ioc (opr) 


D — 
fin x Voc 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 


CHING CHARACTERSISTICS TESt 


‘SGS-THOMSON 
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a HIGH SPEED 
tpp = 15 ns (TYP.) at Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25 °C 

= HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

« SYMMETRICAL PROPAGATION DELAYS 
|10H| = lo. = 4 mA (MIN.) 

a BALANCED PRORAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2Vto6V 

a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS259 


DESCRIPTION 

The M54/74HC259 is a high speed CMOS 8 BIT 
ADDRESSABLE LATCH fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 

The M54HC259/M74HC259 has single data input 
(D) 8 latch outputs (QO0-Q7), 3 address inputs (A, B, 
and C), common enable input (E), and a common 
CLEAR input. To operate this device as an addres- 
sable latch, data is held on the D input, and the ad- 
dress of the latch into which the data is to be entered 
is held on the A, B, and C inputs. When ENABLE is 
taken low the data flows through to the addresses 
output. The data is stored on the positive-going ed- 
ge of the ENABLE pulse. All \ll unaddressed latches 
will remain unaffected. With ENABLE in the high sta- 
te the device is deselected and all latches remain in 
their previous state, unaffected by changes on the 
data or address inputs. To eliminate the possibility 
of entering erroneous data into the latches, the 
ENABLE should be held high (inactive) while the ad- 
dress lines are changing. If ENABLE is held high and 
CLEAR is taken low all eight latches are cleared to 
the low state. If ENABLE is low all latches except the 
addressed latch will be cleared. The addressed 
latch will instead follow the D input, effectively imple- 
menting a 3-to 8 line decoder. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54HC259 
M74HC259 


i 


BiR FiR 
(Plastic Package) (Ceramic Package) 


con nd 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC259F1R M74HC259M1R 
M74HC259B1R M74HC259CiR 


PIN CONNECTIONS (top view) 


LATCH 
SELECT 


OUTPUTS 


18 (] ENABLE 
17] DATAIN 


NC = 
No Internal 
Connection 


8 BIT ADDRESSABLE LATCH 
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M54/M74HC259 


TRUTH TABLE 


FUNCTION 


ADDRESSABLE LATCH 


| io =| MMR 
8 LINE DEMULTIPLEXER 


CLEAR ALL BITS TO’L’ 


OUTPUTS OF EACH OTHER 
ENABLE | ADDRESSED LATCH OUTPUT 


ce ee > a) 


D: The level at the data input 
Qi0: The level before the indicated steady state input conditions were established, (i= 0, 1, .....,7). 


LOGIC DIAGRAM 
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M54/M74HC259 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


- 
‘ 


PIN DESCRIPTION IEC LOGIC SYMBOL 


DATA IN 
CLR 


ENABLE | Latch Enable Input 
(Active LOW) 


Conditional Reset Input 
(Active LOW) 


ABSOLUTE MAXIMUM RATINGS 


parameter | tue | iit_ 
[eae alee al : 
i 


| Po | PowerDissipation | OY) 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC259 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter | tue nit 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 
ns 


0 to 1000 
Vcc = 4.5 V 0 to 500 
0 to 400 


Test Conditions Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 


—_k 
o 
=a|- lo 
‘am | COD | 3 
© | |o 


ae. [ot |: 
Olo}© 


High Level Input 
Voltage 


is) 
—k 
o1 


Low Level Input 
Voltage 


& (Pla 

Nl | 
Ne 
re 


High Level 
Output Voltage 


<< 
= 


lo=-20 pA 


Pla|aA la 
mh [9 J * |e 
= |O | |o 
On | 2 | | | 
co | wo |o 


lo=-4.0 m : 


+15, (2 

co |S Jen 
oye or | » |! 
2 ig | |S |e ho 


Low Level Output 
Voltage 


SIS lo lolo 
Ria jaja 


Oo |O 
S| Kio leo] 
© |G 


I+ 
co) 


eS . 


Input Leakage 
Current 

loc Quiescent Supply Vi = Voc or GND 
Current 


Oo 
Loe) 
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M54/M74HC259 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions 
Ta = 25°C -40 to 85 °C |-55 to tes °C 
Symbol Parameter is Pri SHA GARE 7aHe Unit 
Min. | Typ. | Max. | Min. | Max. | Min. ex 


Output Transition ae ee a a ee ee 
tTHL | 4.5 | 


Time 


ae ee ee ee ee ee 
ea es ae ee 19 | 


6.0 | 
tpun | Propagation a eer a a 
tru. | Delay Time fia | 28 | 
(DATA - Q) 


Propagation 
Delay Time 


Propagation 
Delay Time 
(G - Q) 


Propagation 


Delay Time 
(CLEAR - Q) 


twiL) Minimum Pulse 
Width 
(ENABLE) 

twit) Minimum Pulse 


Width 
(CLEAR) 


Minimum Set-up 
Time 
(DATA) 


Minimum Set-up 
Time 
(A, B, C) 


Minimum Hold 
Time 


Minimum Hold 
Time 


6.0 ae a SS ae eer | 
a Tinea Gapastenes [ [no 


Cpp (*) | Power Dissipation | | 
| pF 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec(opr) = Crp * Vec * fin + loc 
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M54/M74HC259 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


WAVEFORM 1. (ENABLE = L, CLR=H, A~ C= WAVEFORM 2. (G = L) 


Q(SELECTEO) 


Q(SELECTED) 50%. 50%. 
10°. 10°. 


tpLH 


S - 10383 S- 10384 


WAVEFORM 32. (CLR = H, A~ C = Stable) 


ENABLE 


:Q( SELECTED) 


WAVEFORM 4. (D = H, A ~ C - Stable) WAVEFORM 5. (CLR = H) 


<ace © © 
ENABLE 7 
GNO 


6ns 


ENABLE 


Q(SELECTED) 
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M54/M74HC259 


TEST CIRCUIT Icc (Opr.) 


DATA IN 


ENABLE 
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M54/74HC266 
M54/74HC7266 


HC266 QUAD EXCLUSIVE NOR GATE WITH OPEN DRAIN 
HC7266 QUAD EXCLUSIVE NOR GATE 


» HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 1 HA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 
a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
a SYMMETRICAL OUTPUT IMPEDANCE (7266) 
\loH| = lot = 4 mA (MIN.) 
a BALANCED PROPAGATION DELAYS (7266) 
tPLH = tPHL 
=» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 
a PINAND FUNCTION COMPATIBLE 
WITH 54/74LS7266 


DESCRIPTION 


The M54/74HC266/7266 are high speed CMOS 
QUAD EXCLUSIVE NOR GATES, fabricated in si- 
licon gate C?MOs technology. They have the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 


The HC266 has a high performance N-channel 
MOS transistor (OPEN DRAIN output). 

The HC7266 has an output buffer which is CMOS 
structure. 

Input and output buffers ensure high noise immunity 
and stable outputs. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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BiR F1R 
(Plastic Package) (Ceramic Package) 


a oe 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCXXXF1R M74HCXXX1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC266/7266 


INPUT AND OUTPUT EQUIVALENT CIRCUIT — INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(HC266) (HC7266) 


OUTPUT 


it 12 


SCOS6S0 


PIN DESCRIPTION TRUTH TABLE 


| PINNo | SYMBOL | NAME AND FUNCTION 
Ground (OV) 
Positive Supply Voltage 


Z: High Impedance 


IEC LOGIC SYMBOLS 


HC7266 


LC12080 LC12090 
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M54/M74HC266/7266 


LOGIC DIAGRAM 


~< 


LC12100 


ABSOLUTE MAXIMUM RATINGS 


+ 20 


lox ___| DC Output Diode Current 
| Ig | DC Output Source Sink Current Per Output Pin 
DC Voc or Ground Current 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(") 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 


Supply Voltage 
Input Voltage ; 
Output Voltage 0 to Vcc 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time 0 to 1000 
0 to 500 
0 to 400 
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s/f MICROELECTRONICS Ps 
53 


M54/M74HC266/7266 


DC SPECIFICATIONS 


19] 3] © rl rl rl 
Oy) 22) = C1 SO} Ol 6! oo] tH 


-55 to 125 °C 
54HC 


mcs 
Sd al Kad 


-40 to 85 °C 
74HC 


Value 


<q|\< qicqio Q 
> Ele! = ebels 32 
ra SoS jainl o jJolafO (79 
) oy Yili) SN T)/wl> | 66 
= it} i TERE Gece ee ee 
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c . we — | os —|—_—| O > 
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0 Ze Iss 
+" es. > == o> = ols 
® 
- Oust 
sa 
> 
_ 5 — 
5 — Q. ool oe 
= a a os = o Do;] a 
7) = = = O g ~ O| 
ro) a oO — mas — 
E > = >> 0 Q © S=5 
Pes ® ® @® ® oo D Geta Sx 
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M54/M74HC266/7266 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


. Test Conditions Value 
Symbol Parameter Vee Ta = 25°C -40 to-85 °C |-55 to 125 °C 
54HC and 74HC 74HC 
(V) 


{THL Output Transition 
Time (HC266) 


tTLH Output Transition 
tru. | Time (HC7266) 
2.0 


tPLz Propagation : 
tezL Delay Time Ri = 1KQ 
(HC266) 


tPLH Propagation 
tPHL Delay Time 
(HC7266) 


Input Capacitance 4 


Cpp (“) | Power Dissipation 
Capacitance 


(*) Cep is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT (HC266) 


OUTPUT 


(SW-Vcc) 


OUTPUT 
(SW-GND) 


LC12650 
$CO7030 


_ky7 SGS-THOMSON ee ee 
7 wcROELECTRONICS 
655 


M54/M74HC266/7266 


SWITCHING CHARACTERISTICS TEST CIRCUIT (HC7266) 


Vout 
(SW=Vcc ) 


(SW=GND) 


LC12640 
$C07020 


TEST CIRCUIT Icc (Opr.) 


LC12660 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC273 
M74HC273 


OCTAL D TYPE FLIP FLOP WITH CLEAR 


a HIGH SPEED 
fuax = 67 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
Vat = Vnit = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
|10H| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcec (OPR) =2VTO6 V 

=» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS273 


DESCRIPTION 


The M54/74HC273 is a high speed CMOS OCTAL 
D-TYPE FLIP FLOP WITH CLEAR fabricated in si- 
licon gate C°MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 


Information signals applied to D inputs are transfer- 
red to the Q outputs on the positive-going edge of 
the clock pulse. 

When the CLEAR input is held low, the Q output are 
in the low logic level independent of the other inputs. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 


ies | 
I 
rN 
| } OUTPUT 
! 
t 


a 


SsccSéS0 
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(Plastic Package) 


@ v 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC273F1R M74HC273M1R 
M74HC273B1R M74HC273C1R 


(Ceramic Package) 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC273 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
1 CLEAR Master Reset Input 

(Active LOW) 
2, 5, 6, 9, Q0 to Q7 | Flip Flop Outputs 
12, 15, 16, 
19 
3, 4, 7, 8, DO to D7 | Data Inputs 
13, 14, 17, 
18 
11 CLOCK | Clock Input (LOW to 
HIGH, Edge Triggered) 
Ground (OV) 
Voo 


Positive Supply Voltage 


011800 


TRUTH TABLE 


INPUTS OUTPUS FUNCTION 


X: Don’t Care 


LOGIC DIAGRAM 
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MICROELECTRONICS 
658 


M54/M74HC273 


ABSOLUTE MAXIMUM RATINGS 


| Pp __| Power Dissipation 
Storage Temperature -65 to +150 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature: M54HC Series °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 | 


Veco = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC273 


DC SPECIFICATIONS 


Value 
a. | Sate and he a aos 


High Level Input | feet 
vonage ais] | fis | fats] 
re ee eee 
Low Level Input a a eal ee Ee ee 
volaae ee ee ee 


High Level 
Output Voltage 


Vou 


so [_[s 5.60 | 

Cooler? por| | a1 

Vig [lor20na [Too for fort for] | 

rs0] [oo [orf for | for 
0.40 


Low Level Output 
Voltage 


as] ham eee} et 
—lies2mal| {oss} ozs | {oss |__| 0. 


Current 
Quiescent Supply Vi = Voc or GND 40 pA 
Current 
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M54/M74HC273 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter | ae : : Sa -40 to 85 °C |-55 to 125 °C 
2.0 


me Output Transition i 
tTHL Time 


ba Propagation 
tPHL Delay Time 
(CLOCK - Q) 


tPLH Propagation 
tPHL Delay Time 
(CLEAR - Q) 


fax Maximum Clock 
Frequency 


tw() Minimum Pulse 
twiL) Width | 4.5 | 
(CLOCK) 6.0 | 


Minimum Pulse 


Minimum Set-up 
Time 

Minimum Hold 
Time 


Minimum 
Removal Time 
(CLEAR) 


ee : ) | Power Dissipation 
Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 


(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Crp * Vcc ¢ fin + loc/8 (per Flip FLop), and the 
total CPD when n pcs of Flip Flop operate can be gained by the following equations: CPD (total) =32+11xn 
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M54/M74HC273 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S-10306 
S- 10307 


CLEAR = "H" 


TEST CIRCUIT Icc (Opr.) 


S-10309 


S- 10380 
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M54HCT273 
M74HCT273 


OCTAL D TYPE FLIP FLOP WITH CLEAR 


a HIGH SPEED 
fuax = 80 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 UA (MAX.) AT Ta = 25°C 

e COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

e SYMMETRICAL OUTPUT IMPEDANCE 
[IOH| = lot = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS - 
tPLH = tPHL 

e PIN AND FUNCTION COMPATIBLE WITH 
54/74LS273 


DESCRIPTION 


The M54/74HCT273 is a high speed CMOS OCTAL 
D-TYPE FLIP FLOP WITH CLEAR fabricated in si- 
licon gate C?MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. Information signals 
applied to D inputs are transferred to the Q outputs 
on the positive-going edge of the clock pulse. 
When the CLEAR input is held low, the Q output are 
in the low logic level independent of the other inputs. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are de- 
signed to directly interface HSC*MOS systems with 
TTL and NMOS components. They are also plug in 
replacements for LSTTL devices giving a reduction 
of power consumption. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 
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B1iR F1R 


(Plastic Package) (Ceramic Package) 


M1R C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCT273F1R M74HCT273M1R 
M74HCT273B1R M74HCT273C1R 
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PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
1 CLEAR Master Reset Input 
(Active LOW) 
2,5,6,9, | QO to Q7 | Flip Flop Outputs 
12, 15, 16, 
19 
3, 4, 7, 8, DO to D7 | Data Inputs 
13, 14, 17, 
18 
14 CLOCK Glock Input (LOW to 
HIGH, Edge Triggered) 
GN 


Ground (OV) 
Positive Supply Voltage 


TRUTH TABLE 


INPUTS 


X. Don't Care 
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M54/M74HCT273 


ABSOLUTE MAXIMUM RATINGS 


pValue | nit 
hk 
|_lo | DC Output Source Sink Current Per OutputPin, | 25 | mA 
| Po | PowerDissipation | 00) 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 


Y 
Operating Temperature: M54HC Series -55 to +125 2C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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M54/M74HCT273 


DC SPECIFICATIONS’ 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 


54HC and 74HC 74HC 


High Level Input 
Voltage 


Low Level Input : 
Voltage 
High Level lo=-20 pA | 4.4 4.5 4.4 4.4 
Output Voltage 
pea) 


=a ei ll al I al 
Voltage 
4 Midd 
I cll ci OO el OK 
Current 
Hla ies Ul 
Current 


Additional worst Per Input pin 2.0 2.9 3.0 mA 
case supply V| = 0.5V or 
current Vi =2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 
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AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 


tTHL Time 
tPLy Propagation 
Delay Time 


54HC and 74HC 74HC 


tPLH Propagation 
PHL Delay Time 


fax 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + Icc/8 (per Flip FLop), and the 
total CPD when n pcs of Flip Flop operate can be gained by the following equations: CPD (total) = 32+ 11xn 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$C06840 
CLEAR="H" SC06830 


TEST CIRCUIT Icc (Opr.) 
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a HIGH SPEED 
tpp = 12 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 2 WA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Vcc (MIN.) 

a» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
| lon | = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS279 


DESCRIPTION 


The M54/74HC279 is a high speed CMOS QUAD S 
- RLATCH fabricated in silicon gate C°MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54HC279 
M74HC279 


QUAD S - RLATCH 


| 


B1R 
(Plastic Package) 


al 


MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC279F1R M74HC279M1R 
M74HC279BiR M74HC279C1R 


F1iR 
(Ceramic Package) 
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PIN CONNECTIONS (top view) 
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NC = 
No Internal 
Connection 
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M54/M74HC279 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
14Rto4R | Reset Inputs (Active LOW 


2, 3, 6, 11, 
12, 15 


NOTE: QO = THE LEVEL OF Q BEFORE THE INDICRTED INPUT 
CONDITION WAS ESTABLISHED. 
# FORLATCHES WITH DOUBLE S INPUT: 
H = BOTH S INPUTS HIGH 
L = ONE OF BOTH INPUTS LOW 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage 


Lead Temperature (10 sec) 


| Voc__| SupplyVoltage 
+20 


| lo _| DC Output Source Sink Current Per OutputPin | OH 
| Po | PowerDissipation | SO) SC 


IEC LOGIC SYMBOL 


LC 12240 


H# FOR LATCH WITH 
ONE S/INPUT 


0 x 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis not implied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC279 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value | Unit | 
0 to Vee Vv 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 


0 
C 
Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 
| Value 


Symbol Parameter V Ta-= 25 °C -40 to.85 °C |-55 to 125 ° 
(Vv) 5AHC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min, -| Max. 


High Level Input Es ae eee eo ee Ee ee 
vollsee Ee 
6.0 | re ee ee ee ee ee 


Low Level Input eee ae Ee ee Pee 
La a5 | 


Vit 
| Voltage 

ae ae eee 

Von | High Level 7 p19 | 20] [i9| [19] 

Ouipuly clade Vy | Or20HA] 44 | 45 | | a4 | | a | 

or ps9 |e6o0/ |59| | 59] 

Vii |lo=-4.0mA| 418/431} | 413] | 4to| 

jlo=-5.2mA| 5.68 | 58 | | 563| | 560| | 

= 


Cow Level ouput [20] _ Poo fort fort [oat 
Voltage Na | =20e[ [oo [or [or] [oa 


< 


or PEN Daa 
Vi fiom 4.omal | 0.17 | 026 | | 033 |_| 0.40 | 
lo 5.2mA| | 0.18 | 0.26] | 033 | | 0.40 | 


ice Ma Kl 
ce a a 


Input Leakage 
Current 


Quiescent Supply 
Current 
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M54/M74HC279 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = t; = 6 ns) 


| Test Conditions _| Conditions Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 


Symbol Parameter 
54HC and 74HC 74HC 54HC 


roe Peel Orwell F< ball Pell 0 <o-dl lll reall alll (ee) 
ML IN JO IN |W [Ono © ro 


— 
oO 


Output Transition 
Time 


Propagation 
Delay Time 
(S1, S2 - Q) 


Propagation 
Delay Time 
(S - Q) 


Propagation 
ee ee 


Input Capacitance 


— *) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal  oolaaeal capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 
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M54/M74HC279 


TEST CIRCUIT Icc (Opr.) 


S-10395 


(yz SGS-THOMSON ee ee ee 
7 icRoELECTROMICS 
673 


ky, SGS-THOMSON 
YA ncRoe.ectrowics 


a HIGH SPEED 
tpp = 22 ns (TYP.) at Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 uA (MAX.) at Ta = 25 “C6 V 

a HIGH NOISE IMMUNITY 
VatH = Vnit = 28 % Vcc (MIN.) 

as OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
|1OH| = lot = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2Vto6V 

a» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS280 


DESCRIPTION 


The M54/74HC280 is a high speed CMOS 9-BIT 
PARITY GENERATOR fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
consumption. 


It is composed of nine data inputs (A to I) and 
odd/even parity outputs (2 ODD and = EVEN). The 
nine data inputs contro! the output conditions. When 
the number of high level inputs is odd, ODD output 
is kept high and SEVEN output low. Conversely, 
when the number is even , ZEVEN output is kept 
high and ZODD low. 


This IC generates either odd or even parity making 
it flexible application. 

The word-length capability is easily expanded by ca- 
scading. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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M54HC280 
M74HC280 


9 BIT PARITY GENERATOR 


FiR 
(Plastic Package) (Ceramic Package) 


a © 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC280F1R M74HC280M1R 
M74HC280B1R M74HC280C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC280 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


TRUTH TABLE 


OUTPUT 
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M54/M74HC280 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


5,6 x EVEN, | Parity Outputs 
x ODD 
8, 9, 10, A to | Data Inputs 
11, 12, 13, 
1,2,4 


Ground (OV) 
Positive Supply Voltage 


A 
B 
C 
D 
E 
e 
G 
H 
| 


LC11790 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | te | nit 
| lo | DC Output Source Sink Current Per OutputPin | 2 | mA 
C 


| Pp __| PowerDissipation = s—s—‘“‘sC—s*@CY 500 (*) 
Storage Temperature 65 to +150 
Lead Temperature (10 sec) a ee ees oe 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mMW/C: 65 °C to 85 °C 


mM 

m 

mM 
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RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter =| ate | nit_ 
Top Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 a 


0 to 500 
0 to 400 


(7 SGS-THOMSON eT 
S| | MICROELECTRONICS 
677 


M54/M74HC280 


DC SPECIFICATIONS 
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M54/M74HC280 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tt = 6 ns) 


| Test Conditions _ Conditions Value 
(Vv) 54HC and 74HC 74HC 54HC 
|Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


mun | Output Transiior a 

tra | Time ee 
rm er a 6 eT 

ian) Propagation ae ce ae 


ina. | Delay Time ed 
(CLOCK - ee 
[papas | [ 


Cpp (*) | Power Dissipation 24 F 
Capacitance P 


) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
ee to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + lec 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


INPUTS 
(A~1) 


IN-PHASE OUTPUT 


OUT-OF -PHASE OUTPUT 


$~ 10391 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
tpp = 17 ns (TYP.) AT Voc =5 V 
» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT 25 °C 
=» HIGH NOISE IMMUNITY 
VniH = VNiL = 28 % Voc (MIN.) 
=» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
a SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo. = 4 MA (MIN.) 
» BALANCED PROPAGATION DELAYS 
‘UPLH = TPHL 
» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 
m» FULL-CARRY LOOK-AHEAD ACROSS THE 
FOUR BITS 
a PARTIAL LOOK-AHEAD WITH THE ECONOMY 
OF RIPPLY CARRY 
a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS283 


DESCRIPTION 


The M54/74HC283 is a highspeed CMOS 4-BT BI- 
NARY FULL ADDER ‘fabricated in silicon gate 
C?MOS technology. It has the same high speed per- 
formance:of LSTTL combined with true CMOS low 
power consumption. 


Sum (£) outputs are provided for each bit and a re- 
sultant carry (C4) is obtained from-the fourth bit. This 
adder features full internal laok ahead across all four 
bits. A 4 x n binary adder is easily built up by casca- 
ding without any:additional logic. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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4 BIT BINARY FULL ADDER 


(Plastic Package) (Ceramic Package) 


cant nt 


MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC283F1R M74HC283M1R 
M74HC283BiR M74HC283C01R 


PIN: CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC283 


BLOCK DIAGRAM 


TRUTH TABLE (1 bit) 
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M54/M74HC283 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


SCoS650 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
|g | ca | Canryourput 
| 8 | GND | Groundovy 


LC11760 


ABSOLUTE MAXIMUM RATING 


Parameter 


Supply Voltage 


| Value | Unit 
Es ee 
| Mi | DCinputVoltage LOS tec 5 | 
| Vo | DCOutputvotage | OS tO OS | 
| ti | DC input Diode Curent | mA 
| mA 
| to 

mA 

mw _| 

Eee 


DC Output Diode Current 


i m 

i m 

m 

m 

| Pp | PowerDissipation = TS) Sl 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


V 
V 
V 
A 
A 
A 
W 
°C 
C 
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M54/M74HC283 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter =| ate | nit_ 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 
ns 
Parameter 
Vin High Level Input 
Voltage 


o|O | |= BIS |= 
am | | |o MR Io 


Value 


Ta = 25 °C -40 to 85 °C |-55 to 125 ° 
54HC and 74HC 74HC 54HC 


Test Conditions 
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= 
on 
- 
on 
= 
on 


Vit Low Level Input 
Voltage 


ay 
oO 
on 


VoH High Level 
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Input Leakage 
Current 

loc Quiescent Supply 
Current 
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M54/M74HC283 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter V Ta — 25 °C -40 to 85 °C -55 to 1 25 °C 
(Vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | 

tTLH Output Transition 
tTHL Time 
tPLH Propagation : 
teHL Delay Time 

(An, Bn - =n) 
tPLH Propagation d 
tPHL Delay Time 

(An, Bn - C4) 


pla |Y la [also 
Di} OO |P | jo ln 


ine) 
ff 
on 


wlwle|jwlaA lia jain 
10/91 [M15 Jw jaja 


s A 
Nh | oO 


as 
ol 
jo) 
4k 
© 
oO 


tPLH Propagation 
tPHL Delay Time 
(CO - =n) 


tPLH Propagation 
tPHL Delay Time 
(CO - C4) aa 
Input Capacitance i 
Cpp (*) | Power Dissipation 
Capacitance 


(*) Cen ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vcc * fin + loc 


on {a | = |N NO |h Nh |r |o]y wo 
NO N |S Oo |n MIN [a O fo 


= [co | [7% | |e 
© | | |S | }oo 
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SWITCHING CHARACTERISTICS TEST CIRCUIT Icc (Opr.) 
TEST WAVEFORM 


OUTPUT 


(AT POSITIVE PULSE) 


S- 10363 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54/74HC294/7294 


PROGRAMMABLE DIVIDER/TIMER 


» HIGH SPEED 
fmax = 70 MHz (TYP.) at Vcc = 5 V 

us LOW POWER DISSIPATION 
loc = 4 MA (MAX.) at Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VniH = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
| lonl= lo. = 4 mA (MIN.) 

ms BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6BV 

as PIN; AND FUNCTION COMPATIBLE WITH 

54/74L$292/294 


DESCRIPTION 


The 54/74HC292/7292 and HC294/7294 are high 
speed CMOS PROGRAMMABLE DIVIDER/TIMER 
fabricated with silicon C7MOS technology. 


They achieve.the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 


These devices are programmable frequency 
dividers. The types have two clock inputs, either one 
may be used for clock gating. (see the function 
table). The HC292/7292 can divide from oF ig 2° 
and the HC294/7294 can divide from 27 to 2'°. The 


PIN CONNECTION (top view) 


HC292 
HC7292 


HC294 
HC7294 
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BIR F1iR 
(Plastic Package) 


- (Ceramic Package) 


a nd 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXCiR 


types feature an active-low clear input to initialize 
the state of all flip-flops. To-..facilitate incoming 
inspection, test points are provided. (TP1, TP2 and 
TP3 on the HC292/7292 and TP on the 
HC294/7294). All -inputs are equipped with 
protection circuits against static discharge and 


. transient excess voltage. 


HC292/294 have Q output with "Totem pole" 
configuration and test point TP with "Open Drain" 
output configuration. 


HC7292/7294 have all outputs "Totem Pole”. 


‘HC292 
HC7292 


HC294 
HC7294 
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M54/M74HC292/7292/294/7294 


INPUT AND OUTPUT EQUIVALENT CIRCUIT INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(TOTEM POLE OUTPUT) (OPEN DRAIN OUTPUT, HC292/294) 


< 
Q 
‘o) 


OUTPUT 


L 


7 


$C0$710 


|_PINNo | SYMBOL _ 
CLK2 
14, 15 
Test Point Outputs 
TP3 
11 


[4a | CLR__| Clear (Active LOW 
ie ae ek ont 

| GND | Ground (OV 

Positive Supply Voltage 


NAME AND FUNCTION 
input Clock 


1, 2, 14,15 


HC294/HC7294 


LC12940 LC12950 


CLOCK2 Q OUTPUT MODE 
CLEARED TO L 


UP COUNT 
NO CHANGE 
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CK3 Ai 


55 


$2 
CK3 ea CK3 ry CK3 4 > p 


S14 
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LOGIC DIAGRAM (HC294/7294) 
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FUNCTION TABLE (HC292/7292) 
PROGRAMMING FREQUENCY DIVISION 


INPUTS [Sided 
[E|p|c|B/A| BINARY DECIMAL | BINARY  DECIMAL| BINARY DECIMAL | BINARY DECIMAL 


Inhibit Inhibit 
2 4 
L{L[cl|H{H[/2 iw“ 512 
2° 32 | 2° 512 
2 128 | 2° 512 
2 512 
2° 512_| 2° 512 
L{H/L[H/H| 2" 2,048 
ee 4,096 _| 2° 512 
213 8,192 
218 32,768 
2 512 
Qi? 131,072 
7a 262,144 
A 524,288 | 2° 512 
2° 512_| 2” 128 
2 2,097,152 
a 8,388,608 
HHI LI LIL 
2° 33,554,432 
H e 32 
927 = 434,217,728 | 2° 32 920 1,048,576 

2’ 128 
27 131,072 
fH | 23 2.147,483,648 512 gr 16,777,216 
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FUNCTION TABLE (HC294/7294) 


PROGRAMMING FREQUENCY DIVISION 


INPUTS eee a ee k,l 
| p | c | B | aA | BINARY DECIMAL _| BINARY DECIMAL 
Inhibit Inhibit 
ee ee a 
ee ee ee 
PH {| tc | H [bt 
ee tts Pues ecules i, 
ae 32,768 


ABSOLUTE MAXIMUM RATINGS 


Value 
| lo | DC Output Source Sink Current Per Output Pin, | 25] mA 


oP 


500 (*) 
300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is not implied 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Value | niit_ 


Top Operating Temperature: | M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 =) 


Veo = 4.5 V 0 to 500 
0 to 400 


a a oe (7 SGS-THOMSON 
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DC SPECIFICATIONS 


Symbol Parameter 
Vin 
VIL 
loc 


Test Conditions 


-40 to 85 °C 


2 
Ort 
on 
ae 
wy «© 
zO 
er 
tf 
Te) 


74HC 


E E = E 


Typ 


= E 


lo= 20 pA 
Vcc or =n 


High Level Input 
Low Level Input 
High Level 
Output Voltage 
High Level 
Output Voltage 
(TP) (for HC7292 
HC7294 only) 
Input Leakage 
Quiescent Supply 
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M54/M74HC292/7292/294/7294 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Value 
= Ad z o ” o 
aymbol| “Parsiiieter a save and7aHc | 7aHc | sac 
Vv 
S [ min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
try | Output Transition Rae Se eee eee rie 
tr. | Time a ee 
(Q) | 6.0 | ae i ee ee ee ee 
trun | Output Transition || tte | 225 | | 280 | |, 340 | 
tra. | Time | | a9 | 45 || ce || es | 
uf 6.0 | (ae ee eee (ee Oy a 
ty | Propagation | | teo | 350 | | ago || | | 
tow | Delay Time forucoserreee || 4s | 70 | | @8 |__| 108 | 
ae | 6.0 | | | 39 | 6 | | 2] | 90! 
ty | Propagation ee ee Ee eee 2 ee ee 
tent | Delay Time forcagar7ee {| 43 | 66 | | 03 | | 16 
Sal 6.0 | [Bee (22 (as A a 
tex. | Propagation | | 130 | 320 | ~—- | 400 | ~—s|.s 2tt00 
Delay Time for Hcacarres2 || 4a | 64 | | 80 | | 100 
cai | 6.0 | | | 36 | 54 | | ew |] | 2 | 
tex. | Propagation | t10 | 260 | | 325 | | 390 | 
Delay Time forucaoareos || a4 | se | | 65 |_| 70 
Crs) } 6.0 | | | 2 | 44 | | 55 | | es | 
fuax | Maximum Clock roe ee ee ee ee 
6.0 | ae ae ee ee ee 
fuax | Maximum Clock Re ee ee ee ee ee ee 
Frequency for icanarra04 |" 32 | 64 | | 26 || 21 || Mba 
| 6.0 | He 75). 8h ee |) 
two | Minimum Pulse | ft ao | 7s | | os | | to | 
two) | Width ee ee ee ee ee re ee 
oo | 6.0 eae ae eee 
twu) | Minimum Pulse | | 48 | 125 | 155 | | 190 | 
Width for HC292/7292 [| 42 | 05 ei ha 
eae 6.0 | eres) 40s set hs 2 | eer iia2sl 
tw) | Minimum Pulse | | 40 | 100] | 125] ~~ ‘| 150 | 
With for nozeairee4 [—T40 | 20 | | 25 | | 30 
ae | 6.0 | a ee ee 
Minimum i a ee ee ee 
Removal Time toricasarrase [| _ [5 | | 5 || 5 
| 6.0 | a el Se 2 ae 
trem | Minimum ae |e ee ae ee 
Removal Time forticzeai7z2e4 [| | 0 || 0 | | o | 
| 6.0 | os ee ee ee ee ee ee 
| Cw | InputCapacitance| | = | S| 5 | to ff to | To 
a A 
Capacitance for HC294/7294 23 p 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10156 


TEST CIRCUIT Icc (Opr.) 


HC292/HC7292 HC294/HC7294 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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ka, SGS-THOMSON M54HC298 
Sf incrosectRomcs M74HC298 


QUAD 2 CHANNEL MULTIPLEXER/REGISTER 


» HIGH SPEED 

fmax = 73 MHz (typ.) AT Vcc = 5 V 
a LOW POWER DISSIPATION 

Icc = 4 UA (MAX.) AT Ta = 25 °C 
» HIGH NOISE IMMUNITY 

VNIH = VniL = 28 % Voc (MIN.) 
s OUTPUT DRIVE CAPABILITY 

10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


lou} = lon = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS ae 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE M1R C1R 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 


PIN AND FUNCTION COMPATIBLE ORDER CODES : 
WITH 54/74LS298 M54HC298F1R M74HC298MiR 


DESCRIPTION 


The M54/74HC 298 is a high speed CMOS QUAD 2- 
CHANNEL MULTIPLEXER/REGISTER fabricated 
in silicon gate CMOS technology. PIN CONNECTIONS (top view) 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
These circuits are controlled by the signals WORD 
SELECT and CLOCK. When the WORD SELECT 
input is taken low Word 1 (A1, Bi, C1 and D1) is pre- ciursute 
sented to the input of the flip-flops, and when WORD eee ye 

SELECT ts high Word 2 (A2, B2, C2 and D2) is pre- 

sented to the inputs of the flip-flops. The select word 
is clocked to the output terminals on the negative ed- 
ge of the clock pulse. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


M74HC298B1R M74HC298C1R 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
I 
A 
INPUT | QUTPUT 
I 
I 
I 


nN 
we 


NC = 
No Internal 
Connection 


4 


scoseso 


DATA INPUT CIT ] 
WORD SELECTI J 
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TRUTH TABLE 


INPUTS OUTPUTS 
WORD SELECT CLOCK | QB | 


X DON'T CARE (INCLUDING TRANSITION) 
a1, a2, ETC * THE LEVEL OF STEAY STATE INPUT AT a1, a2, etc 
QAO, QB0, ETC THE LEVEL OF QA, QB, ETC ENTERED ON THE MOST RECENT NEGATIVE TRANSITION OF THE CLOCK INPUT 


LOGIC DIAGRAM 


WORD 
SELECT 


oe __________________ {jj SGs-THoMsoN 
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M54/M74HC298 


PIN DESCRIPTION IEC LOGIC SYMBOL 


10 WORD Word Select Input 
SELECT 
11 CLOCK Clock Input (HIGH to 
LOW, Edge-triggered) 
| 8 | GND _| Ground (av) 
Positive Supply Voltage 


Lc#1730 


ABSOLUTE MAXIMUM RATINGS 


V 
lox DC Output Diode Current 
Power Dissipation () 

°C 

Th Lead Temperature (10 sec) °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter | Value | nit 


Top Operating Temperature: M54HC Series 
M74HC Series 


0 to 1000 
Vec = 4.5 V 0 to 500 
0 to 400 
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DC SPECIFICATIONS 


Oo — 
o> 
> a 


O 
° 
Lo 
O 
~z 
Sw 
ite) 
Te) 
t 
O 
° 
Tp) 
22 
g/2s 
| F 
> 
¢ 
Or¢ 
a 
Ve) 
Ne 
WU © 
zt O 
rege 2 
oe 
Pe) 
“” 
c 
BS] 
= 
c 
fe) 
ie 
aed 
7) 
® 
- 


ne 


+I 


Vcc or GND 
Vcc or GND 


Ee. a 


== os 


Ze = 
Ss > °> 


Vi 
Vi= 


Low Level Output 
Quiescent Supply 


® 

oO) 
& 
Oo 

> 

—_ 

=) 

jos 
— 

=) 
O 


High Level Input 
Low Level Input 
Input Leakage 


ro) 
> 
o 
ai 
& 
D> 
a 


Vin 
VIL 
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M54/M74HC298 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Vv Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
; (vy 54HC and 74HC 74HC 54HC 


Minimum Hold 
Time 
(W. S.) 


8 ns 
om 
0 | 


a 
Ci Input Capacitance 10 | 10 | pF | 


Cpp (*) | Power Dissipation c 
Capacitance P 


(*) Cpp Is defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + Icc/4 (per bit), and the CPD for 
operating current can be obtained by the following equation CPD =27+12xn 


“iin. | Typ. [ Mx. [in [wax | in | Max 
rn | Outpt Transition PP so fs Pes FL 0 
6.0 i 
ian | Propagation as Pies [ass [80 
oe ea a a 
ie | Maximum Glock 7 fe tse] fae 
Frequency Paso [fee [es [| ee 
Te 
iwoo | Minimum Puss | 2 ee 
bun) Wt | es 
— eT 
Time Se 
ne law Pee a 8 
| inum Seton Ppo Ps Pos Pn 
la Ae 
iv | Minimum Ho ee 
Time es a 
a as 
: ee 
a Te a 
poe 
Co Ps Ti 
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M54/M74HC298 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


QA, QB, QC,QD 


TEST CIRCUIT 


CLOCK 


WORD 
SELECT 


OTHER 
INPUTS 


$~-9982 


TRANSITION TIME AND Vin, Vi OF INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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Sf | MICROELECTRONICS M54/74HC323 


HC299 8 BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR 
HC323 8 BIT PIPO SHIFT REGISTER WITH SYNCHRONOUS CLEAR 


» HIGH SPEED 
fMax = 42 MHz (TYP.) AT Vcc = 5V 
« LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 
ws HIGH NOISE IMMUNITY 
VNiH = VNniL = 28 % Vcc (MIN.) 
a OUTPUT DRIVE CAPABILITY 


10 LSTTL LOADS FOR QA’ TO QH’ (Plastic Package) (Ceramic Package) 
15 LSTTL LOADS FOR QA TO QH aN 
ms SYMMETRICAL OUTPUT IMPEDANCE 
lou| = lot = 6 mA (MIN.) FOR Qa, TO Qu, Va Sng 
lon| = loc = 4 mA (MIN.) FOR Qa, TO Qu 
» BALANCED PROPAGATION DELAYS M1R CiR 
tPLH = tPHL (Micro Package) (Chip Carrier) 
a WIDE OPERATING VOLTAGE RANGE GAbEa ODER: 
Vcc (OPR) =2 VV TO6 V M54HCXXXF1R = M74HCXXXM1R 
a PIN AND FUNCTION COMPATIBLE M74HCXXXB1R M74HCXXXCI1R 
WITH 54/74LS299 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC299/323 are high speed CMOS 8- 
BIT PIPO SHIFT REGISTERS (3-STATE) fabrica- 
ted with silicon gate C°MOS technology. 


They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power consumption. 


These devices have four modes (HOLD, SHIFT 
LEFT, SHIFT RIGHT and LOAD DATA). Each mode 
is chosen by two function select inputs (SO, S1). 
When one or both enable inputs, (G1, G2) are high, 
the eight input/output terminals are in the high- 
impedance state ; however sequential operation or 
clearing of the register is not affected. 


Clear function on the HC299 is asynchronous to 
CLOCK, while the HC323 is cleared synchronous to 
clock. 


NC = 
All inputs are equipped with protection circuits No Internal 
against static discharge and transient excess volt- Connection 
age. 
October 1993 1/10 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 


A/Qa--- H/QH 


—— 


I 
I 
| OUTPUT 
i 
j 
! 
1 
A 
| 


GND — 
SCO7450 


TRUTH TABLE 


FUNCTION | OUTPUT 
s(n |e [aan [an (st [sa 
pete tee 
Lee 
i Oa 


* When one or both output controls are high, the eight, input/output ee areinthehigh age state: however a operation or soa 
of the register is not affected. 

Z  :HIGH IMPEDANCE 

QnO : THE LEVEL OF An BEFORE THE INDICATED STEADY STATE INPUT CONDITIONS WERE ESTABLISHED 

Qnn : THE LEVEL ON Qn BEFORE THE MOST RECENT ACTIVE TRANSITION INDICATED BY |. OR [| 

a,h : THE LEVEL OF THE STEADY STATE INPUTS A, H, RESPECTIVELY 

X  *DON’T CARE 
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LOGIC DIAGRAM (HC299) 


He EQUIVALENTCIRCUITS 


o/ao E/GE FIOF 6/06 


1S] 
o 
= 
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LOGIC DIAGRAM (HC323) 


dsr |dst | gto |dxo 


G/AG 


*HEQUIVALENT CIRCUITS 
F/QF 


0/a0 E/OE 


vu 
[o] 
~ 
u 
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TIMING CHART 


outPUIS aa YY 


Alaa YY 


siaB YY 


crac 


INPUTS 
/ourpuTts { 0/00 


cn 


: 
Be 


SS 


ied 


EIOE 


N 


FIOF 


SS 


GiaG 


NS 


eee ee eres pea a el a pepetes iter ebomcate ayer 


H/QH 


S 


SS 
ae ORE Ee ay a ea eel ee 
Ce CSR Sa (ae aR (aay OS re De ee 


OUTPUTS QH’ 


SS 


SHIFT RIGHT 


—»---P 


ASYNC SYNC LOAD SYN 
CLEAR CLEAR CLEAR 


(299) (323) (299) (323) 


S 10060 


IEC LOGIC SYMBOLS 


te12970 {0123980 
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PIN DESCRIPTION 


Ground (OV) 
Positive Supply Voltage 


Parameter | te |i 
| lok | 
| lo 
a 


| Pp __| Power Dissipation 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol| Parameter =| ate |i 
| ow | ee 
| Vo __| 


Input Voltage 
Output Voltage 


Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 *) 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC299/323 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter < Ta = 25°C -40 to 85 °C |-55 to 125 °C 
nd 74HC 74HC 54HC 
High Level Input 
Voltage 
Low Level Input 
Voltage 


High Level 
Output Voltage 
QA TO QH 
QA’ TO QH’ 


nk 
nn 


=a, 
ol 
Pee lard Fes 
~~ |G) |3 
ly | 


“4 10D | 
co |2 Jen 


w 
— 
ol 
1S) 
—, 
on 


ie) 


ji 
— 
ojo 


ale |S pl: 

‘n [to ho 
=a | lo 
Co [2 lin 


|p iS 
o1;o ke} 
—_ i ]> 
co he) 
: >|: 

Nh 


[8 
Ps Te NT 
568 | 58 | | 563| | 5.60 
Pais{ast( [ai3{ | atol | 
-5ee| 58 | 1 sea{ | seo | __ 


Nh 


Low Level Output 
Voltage 


QA TO QH 

QA’ TO QH’ 
Input Leakage 
Current 

3 State Output 
Off-state Current 


Quiescent Supply 


Sz) 


V8 
Vi 


: 
om 


& & > nies we) a -& ih 
on on wo |o wn on n1o on lo wn }o 


Vi= 


Vi = Vin or Vit 
o = Vcc or GND 
= Vcc or GND 


<|o 


Current 


Test Conditions 


tTLH Output Transition 
trH. | Time 
(QA, QH) 


50 

i. Te 10 [8 [5 
fun | Output Transition es 
tna, | Time 50 a 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


. _Min. | Max. | Min. | Max._ 
et ed 


SF 

coh 

ne 
: 


(QA’, QH’) 6.0 | 
tPLH Propagation 
ima, | Delay Time a a 
£0 


tea | Propagation Pes [ize | [220 [2s 
Delay Time 50 | toricz09[~Ta4 [as || aa || sa] *s 
(CLR - QA’, QH’) ) Teo 


| fe | ao || 7 | as 
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AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 
Symbol] Parameter [vee 6 ones ae 
a ha in. | Typ. | Max. | Min, | Max. | Min, | Max. 
teu | Propagation | { go | 160 | =| 200 | |, 20 
tpn | Delay Time 50 eae ee ee ee ee ee 
(COR OR): (60. tar a ee eee 
| { 100 {| 200 | ~=—[| 250 | _—*|,_ 300 | 
150 || 26 | 40 |) =| 50 | | co 
| 6.0 | (es a el eee = 
teu. | Propagation | {| 85 | 190 | =| 240 | | 285 
Delay Time 50 |forHc323{ | 24 | 38 | =| 48 | | 57 | 
eee 1136.05, | | ia | 32 | | at || a | 
| {105 | 230 | ~~ | 290 | | 35 
150 |forHo323| || 29 | 46 | =| 5a | | so | 
| 6.0 | | | 22 | 39 | =| ag | | 59 | 
tez. | 3 State Output | {60 {| 130 | =| 165 | | i195 
tezH | Enable Time Ri=1KQ} [| a7 [| 26 | | 33 | | a9 
| 6.0 | | [13 | 2 | | ee | | 33 
7a | 170 | | 15 | ‘| 255 | 
150/Ri=1KQ] | 23 | 34 | | 43 | | ot 
| 6.0 | | [az [2 [ [37] [43 | 
teLz | 3 State Output | | 54 [| 150 | =| 190 | sts 225 
texz | Disable Time SO /Fr=1KQ{ | ig | 30 | =| 38 | | 45 | 
6.0 | ae eae ee ee 
fuax | Maximum Clock | 6 | 12] {aa} | 4] | 
Frequency 50 | 30 | 58 | | 24 | | 2 | 
6.0 | | 35 | so | | 2 {| | a4] | 
two) | Minimum Pulse a ee ee eee ee 
tw) | Width 50 fees a ge | ee 
Scant 6.0. nl ae ee ee re eee 
twu) | Minimum Pulse Pt tls | os | | tt 
Width 50 jforHc299; | | ts |) ~— | to | | 2 
KCEEAE) | 6.0 | a aa Se ee eo 
Minimum Set-up | || too | 125 || 150 
Time (SO, S1) 20 a ae ee ee ee eee 
(CLEAR tor329) | 6° | ma eiLsmee 
(CLEAR for 323) 
Minimum Hold ae ae ae ee ee ee ee 
Time (SO, S1) a a ese ieee a ee ee 
SL, SR, A H) 
genet. "| 
Removal Time 50 |forHo299| | | to | | tn | ts 
Secasind 6.0 | aa sae aes 
| Cw | InputCapacitance| | |] 85 | to | | to | | to | sop 
reeere| et 
Capacitance pF 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cep * Vcc ¢ fin + lec 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


QAtoQH 
QA‘'to OH’ 


S$-10062 


QA to QH 
QA'to QOH’ 


QAtoQH 


QA to QH 


QA to QR 
QA’ to QH’ 
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TEST CIRCUIT Icc (Opr.) 


Wy 
io) 


CL 
Cc 


2) 
> oe ae 


ALL OUTPUTS 
OPEN 


wo O| 
NO 
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M54/74HC352 
M54/74HC353 


HC352: DUAL 4 CHANNEL MULTIPLEXER(INV.) 
HC353: DUAL 4 CHANNEL MULTIPLEXER 3 STATE OUTPUT(INV.) 


a HIGH SPEED 
tpp = 12 ns (TYP.) AT Voc = 5 V 

nu LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lon| = 4 mA (MIN) 

s HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Voc (MIN.) 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS352/353 


DESCRIPTION 


The M54/74HC352 and M54/74HC353 are high 
speed CMOS DUAL 4 CHANNEL MULTIPLEXERS 
INVERTING fabricated with silicon gate C*MOS te- 
chnology. 

Both achieve high speed operation, similar to equi- 
valent LSTTL while maintaining the CMOS low po- 
wer dissipation. The designer has a choice of 
complementary output (HC352) and 3 state output 
(HC353). Each of these data (1C0-1C3, 2C0-2C3) 
is selected by the two address inputs A and B. 
Separate strobe inputs (1G, 2G) are provided for 
each of the two four line sections. Taking the strobe 
input (1G, 2G) high inhibits the outputs. The output 
of HC352 is fixed at logic low level and the output of 
HC353 has a high impedance, unconditionally. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


October 1993 


B1R F1R 
(Plastic Package) (Ceramic Package) 


— nt 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC352/353 


TRUTH TABLE 


SEILECT INPUTS 
A | me | |G as2 | C353 
i eee ee Oe ees 


- 


* 
-- 


X: Don't Care 
Z: High Impedance 


LOGIC DIAGRAM 


HC352 HC353 

A (14) A (14) 
B (2) B (2) 
1CO (6) 1CO (6) 
1C1 (5) 1C1 (5) 
12 (4) 1C2 (4) 
1C3 (3) 163 (3) 
76-1) 16 (1) 
DOOOy es ee 7 2cO (10); Ot | 
———————-—- | or ] 
2c1 (11)! | 964. (01)! : 

| [bee l —— 
202 (12)! SAME AS ABOVE BLOCK 1 av) eee 2) SAME AS ABOVE BLOCK se 
2C3 (13); 203 (13)j 
ana Gels | 2 
2G (15) | 1 2G (15) | 

| | I I 

EE Oe ets Le132t0 
2/6 
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M54/M74HC352/353 


INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


NAME AND FUNCTION 
Data Input from Source 1 


a 


IEC LOGIC SYMBOL 


meezseEa 1C13170 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | ate nit 
| Voc | Suppyvoitage Ste | 
| Vi | DCInputVottage | 0S tec 5 | 
| Vo | DCOutputvotage LOS toc 5 | 
| I | DC Input Diode Current =| tO 
le 


Voc 
Vi 
Vo 
lik 
lox 
| Pp _| PowerDissipation = ss —CC]CS COO) S—C—C~dLs m7 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC352/353 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Voc 

Vi 

Vo 

Top Operating Temperature: M54HC Series 
M74HC Series -40 to +85 

tr, ts Input Rise and Fall Time 


V 
V 
V 


ales tele 


DC SPECIFICATIONS 


Test Conditions Value 


V) 


Symbol Parameter 


Vin High Level Input 
Voltage 


io) 
area | 
on 


Low Level Input 
Voltage 


High Level 
Output Voltage 


oy 
i 

No 
© 
5 


> p [a p |! 
am > |- : 
Se ‘|e ho 


or 
Vit |lo=-4.0 mA] 4. 
lo=-5.2 mA| 5.68 


Low Level Output 
Voltage 


oy 
i 

De) 
=) 
S 


or 
Vu 


Vi = Vcc or GND 


Current 
3 State Output 


Off State Current 
(for HC353 


Quiescent Supply 
Current 


Vi = Vin or Vit 
Vo = Vcc or GND 


loz 
exe 


Vec 
( 
| 6.0 | 
| 6.0 
| 6.0 
6.0 | 
| 6.0 | 
joo. 
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M54/M74HC352/353 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Value 
Symbol Parameter y Ta = 25°C -40 to 85 °C | -55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 

| Max. | Min. | Max. | Min. | Max. | 

try | Output Transition [75 | | 95 || ito | 
tru. | Time is | | 19 | | 22 | os 

13 | | iw | | 19 | 

ten | Propagation 4s | [145 || zs | 

tpH. | Delay Time | 23 | =| 2p | | 35 

io ad dK 


| Min. | Typ. | 
a ee 
ce ee 
| 6.0 a a 
po 256" | 
oe a | 
bal mi 
tpLH | Propagation ae 
tra_| Delay Time 20 [30 [a8 a |g 
wrnosse [6° ee ee 
teun | Propagation ee 2S eee ee ee 
teil Daley le ae ee ey Se ee 
rtcase | 8° Mt LE Lal 
tety | Propagation (a =? ee es - 
tPHL ree Ime | ff te | 2 || at | 8 | ns 
wrncass | 8° Pe ee 
teun | Propagation | | a4 | 150 | | 190 | | 8 
tra | Delay Time far pao [ae | a8 | og 
wrnass | 8 BLiLiniw Bie 
tez. | Output Enable | | os fats | 45 || 175 
tea | Time (GY) m=tKe [ [a6 [23 | [20 | | a5 | ms 
fice a [1a [20 | 28 [a0 
me [meen Lar aaa 
tpHz | Time (G - Y) 4.5 Ri = 1 KQ 11 | 20 25 30 ns 
one eo) Sane ara 
| Cw | InputCapacitance| | = | | 5 | tt | | to | | top 
fee | [ome | Tet tt tt fe 
Capacitance for HC353 61 P 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + lec 
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M54/M74HC352/353 
SWITCHING CHARACTERISTICS TEST WAVEFORMS 


touz ,tpze 


OUTPUT OUTPUT . OUTPUT 
LOAD LOAD L LOAD 


CIRCUIT CIRCUIT CIRCUIT 


t 


CL 


5- 10036 


INPUT G 


IN-PHASE 
OUTPUT 


OUT- OF- PHASE 
OUT-OF-PHASE OUTPUT 
OUTPUT 


TEST CIRCUIT Icc (Opr.) 


2Y 


6/6 
f SGS-THOMSON 
7 WiCROELECTRONICS 
718 


ka, SGS-THOMSON 
IF wcRoELecTROMICS 


M54HC354 
M74HC354 


8 CHANNEL MULTIPLEXER/REGISTER (3 STATE) 


a» HIGH SPEED 
tpp = 24 ns (TYP.) AT Vcc =5 V 

» LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo. = 6 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

se PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS354 


DESCRIPTION 


The M54/74HC354 is a high soeed CMOS 8-CHAN- 
NEL MULTIPLEXER/REGISTER (8-state) fabrica- 
ted in silicon gate C°MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low consumption. 


This device contains an 8 channel digital multiplexer 
with an 8-bit input data register and a 3-bit address 
input register with 3-state outputs. The one of eight 
input data will be provided on the Y output pin (non- 
inverted output) and W output pin (inverted output) 
determined by the address data. 


The information at the data inputs (DO to D7) is sto- 
red in the 8-bit latch at the negative pulse on DC in- 
put. The information at the address inputs (SO to S2) 
is stored in the 3-bit latch at the negative pulse on 
SC input. These outputs are disabled to be high-im- 
pedance when input G1 is held high, input G2 is held 
high or input G3 is held low. This device is suitable 
for interfacing with bus lines in a bus organized sy- 
stem. 

The M54/74HC354 is similar in function to the 
M54/74HC356, which has an 8-bit flip-flop as the da- 
ta register instead of an 8-bit latch. All inputs are 
equipped with protection circuits against static di- 
scharge and._transient excess voltage. 
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BIR F1R 


(Plastic Package) (Ceramic Package) 
M1R CiR 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC354F1R M74HC354M1R 
M74HC354BiR M74HC354C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC354 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


—e 
k 

a ] 1 OUTPUT 
A 
el 


i 


SCOS6S0 


LOGIC DIAGRAM 
TRUTH TABLE OF INTERNAL LATCH 


X: DON'T CARE 


Qn: DATA STORED AT THE TRAILING EDGE 
OF THE MCST RECENT ST PULSE. 
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TRUTH TABLE 
INPUTS 


| st 


0 
ie : 


; 
r 
r 


' 
; 
- 


M54/M74HC354 


OUTPUTS 
OUTPUT ENABLES 


ia : 


: 
; 
- 
; 
; ; 


rT |r 


i r 
; rf 


T— [CT | 


- 
’ 


X: DON'T CARE Z:HIGH IMPEDANCE *. THISCOLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW 
DOn....D7n: THE LEVEL OF STEADY-STATE INPUTS AT INPUT DO THROUGH D7, RESPECTIVELY, BEFORE THE MOST RECENT LOW TO 


HIGH TRANSITION OF DATA CONTROL. 


PIN DESCRIPTION 


PIN No SYMBOL | NAME AND FUNCTION 
8, 7, 6, 5, DO to D7 Data Inputs 
4,3, 2,1 
DC Data Enable Input (Active 
LOW) 
11 Sc Latch Enable Input 
(Active LOW) 


14,13, 12 | SO, $1, S2 | Select Inputs 


15, 16 Gi, G2_| Output Enable Inputs 
(Active LOW) 
G3 Output Enable Input 


(Active HIGH 


) 

W 3 State Multiplexer Output 
(Active LOW) 

Y 3 State Multiplexer Output 


(Active HIGH) 
Ground (OV) 


| Veo Positive Supply Voltage 


Voc 


IEC LOGIC SYMBOL 


LC12070 
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M54/M74HC354 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter | Value nit 
| lo | DC Output Source Sink Current Per Output Pin | 85 | mA 
°C 


Storage Temperature -65 to +150 
Lead Temperature (10 sec) | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


| Voc | SupplyVoltage to 
|W inputvotage toe | 
| Vo | OutputVotage tee | 
t ee Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
0 to 400 


AI7 
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M54/M74HC354 


DC SPECIFICATIONS 


-40 to 85 °C 
T4HC 


Ta = 25°C 
54HC and 74HC 


n 
Cc 
2 
= 
me) 
Cc 
fe) 
aa 
-~ 
” 
® 
rl 8s 
ed 
™ 
® 
— 
@ 
1 
ba] 
ten 
4] 
Qo. 
re) 
Q 
E 
4) 
“”) 


bad 
3 
Qa 
= 
@ 
Bo 
ID 
=< & 
O69 
I> 
= 
> 


ViL 


Vcc or GND 


Low Level Input 
High Level! 
Output Voltage 
Low Level Output 
Input Leakage 


Vin or Vit 
Vcc or GND 


Vcc or GND 


Vi 
Vo 


3 State Output 
Off State Current 


loz 


Vi= 


loc 


Quiescent Supply 
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M54/M74HC354 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


| TestConditions _| Conditions Value 
54HC and 74HC 74HC 54HC 
: 7 
tTLH Output Transition | 2. 
tTHL Time 


tPLH Propagation 
tPHL Delay Time 
(Dn, DC - Y, W) 
tPLH Propagation 
tPHL Delay Time 
(Sn - Y, W) 
tPLH Propagation 
tPHL Delay Time 
(SC - Y, W) 
tpzi 3 State Output 
; tpZH 


° 
.?) 


ee 
~o 
i) 


_} 


=) 
” ”n 


| 
| 


DIN |S la [oa lB lala [Via ia |Rja ja [wy 
Bla| Hin la]d | ja lg la] @ |B lo laja 


NO N 
Oo ay a | 
wlo o1 O |p — 


N |G NO | oo M |M 1 ~~ iN =! 
on }O or | — — | | ON ra 
Q oO GO 
~N oO IN O1 | O) — jo 
© N = 


N 
£101 
Oo 


NO — GD) i¢) 
| oO | | ley “Slo |G) S 


= 
— 
f 
ie) 
© 
jo) 


” 


n 


AN aE oe 1 same ce ral Ld - 
ao [oO wm lo w1}o on |o wo |o moO 


ax as 4 
oO on o1 
oO o1 oO on oO 


is is aS 
i<e) © NI 
io) Oo ,{/O]. ! on 


| | =) =) 
n wo 


w lo! ip jo [= |p lo 


mlol=in init iala!/@ lala! lua 
o no mare NI 


Enable Time 50 |Rr=1K 


H 


LE 
—— /{ ipo | A |S fa —_— | |B 
COIN |}O |NM |M]}oO wp) | 


_k 


o1 
oO 


50 |}Rir=1K 


NO — 
1 GW | NX 
wlo on rh |o co oO 


=) 
” 


BM [| [9 [Oo [A [Py [o | |v 
w/o Oo |O o1 | © on | oO 


ee a 
: ae ae ee 
— +++ 


Minimum de 
Time (Dn) 


Minimum Set-up 
Time (Dn) (Sn) 50 | io | | 
ea ore 
Eee. 
5 


n 


5 


ra 
| eeutGapsctanee | to | | to 


eT Power Dissipation = 
Capacitance 


(*) Ceo is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc 


eee eee eae 
tpHz | Disable Time RL = 1KQ | 31 | | 39. | 
ie ee ed 
Minimum F EC) | 75 | | 95 
with (BC) x ea 
EG Lele er 
tO a tt ae fe 
10 


on od 


= ee no 
SO A118 1 e959 |en [on Joo 


TD {OD 
ak 
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M54/M74HC354 


TEST CIRCUIT Icc (Opr.) 


' 
S- 10401 oactoan 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


S- 10399 
$-10400 
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(j, SGS-THOMSON = =—s«MSGHIC356 
SF MicROELECTROMICS M74HC356 


8 CHANNEL MULTIPLEXER/REGISTER 
WITH LATCHES (8-STATE) 


a HIGH SPEED 

tpp = 25 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 

loc = 4 LA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VNIH = VNIL = 28 % Voc (MIN.) 


» OUTPUT DRIVE CAPABILITY ~ - B1R 
15 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 6 MA (MIN.) pertN Z 
» BALANCED PROPAGATION DELAYS - ath 
tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE M1R C1R 
Vcc (OPR)=2VTO6BV (Micro Package) (Chip Carrier) 
» PIN AND FUNCTION COMPATIBLE WITH GabERCOpES: 
54/74LS356 M54HC356F1R M74HC356M1R 
M74HC356B1iR M74HC356C1R 
PIN CONNECTIONS (top view) 
DESCRIPTION 


The M54/74HC356 is a high speed CMOS 8-CHAN- 
NEL MULTIPLEXER/REGISTER (8-State) fabrica- 
ted in silicon gate C*MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low consumption. 


This device contains an 8 channel digital multiplexer 
with an 8-bit input data register and a 3-bit address 
input register with 3-state outputs. The one of eight 
input data will be provided on the Y output pin (non- 
inverted output) and W output pin (inverted output) 
is determineted by the address data. 


The information at the data inputs (DO to D7) is sto- 
red in the 8-bit flip-flop at the positive going edge of 
clock input (CLOCK). The information at the ad- 
dress inputs (SO to S2) is stored in the 3-bit latch at 
the negative pulse on SC input. These outputs are 
disabled to be high-impedance when input G1 is 
held high, input G2 is held high or input G3 is held 
low. This device is suitable for interfacing with bus 
lines in a bus organized system. The M54/74HC356 
is similar in function to the M54/74HC354, which has 
an 8-bit latch as the data register instead of an 8-bit 


NC = 


flip-flop. All inputs are equipped with protection cir- No Internal 
cuits against static discharge and transient excess Connection 
voltage. 
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M54/M74HC356 


LOGIC DIAGRAM 


Y 
7 V 
o| 
ony 


oO 
rey 
es Fe ae 


ee 
Oo a 

x 
oO 


oO 

x 
aes 
Pp 


oO 
o 


oa 
i 
|] 

Ea 


= 
x 
o 


TRUTH TABLE OF INTERNAL 
LATCH (FLIP FLOP) 


X: DON'T CARE 
X: DON’T CARE Qn’ NO CHANGE 
Qn. DATA STORED AT THE TRAILING 


EDGE OF THE MOST RECENT ST 
PULSE 


2/7 
keyg SGS-THONISON 
YH wmenorscrmomes 
728 


M54/M74HC356 


TRUTH TABLE 
INPUTS 


SELECT * Biiacic ___ OUTPUT ENABLES rf " 
st Gi G3 | 


Z Z 


rere 
Md 
tere 
rte 
ett 
tt 


rp 
— 
’ 


E aeSes | 


- 
r 


- 
; 


= 


— 


X: DON'T CARE Z: HIGH IMPEDANCE *: This column shows the input adress setup with SC LOW. 
D1 ..... D7: The level of steady state inputs at input D1 througth D7, respectively, at the time of the LOW to HIGH transition of the clock. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54/M74HC356 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
8,7,,6,5, | DOtoD7 | Data Inputs 
4,3, 2,1 
CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 
11 SC Latch Enable Input 
(Active LOW) 
14, 13,12 | SO, S1, S2 | Select Inputs 
15, 16 G1, G2 _| Output Enable Inputs 
(Active LOW) 
17 G3 Output Enable Inputs 
(Active HIGH) 
18 WwW 3 State Multiplexer Output 
(Active LOW) 
19 Y 3 State Multiplexer Output 
Active HIGH 
Ground (OV) 
Positive Supply Voltage 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter | Value | Unit_ 


| lo __| DC Output Source Sink Current Per QutputPin, | 85 | mA 
| Po __| Power Dissipation 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 
(*) 500 mW. =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


J Parameter | te it 

| Voc | SupplyVoltage | to 

| Mi | inputVoltage tee | 

| Vo__| Outputvotage | tO 

ae Operating Temperature: M54HC Series 
M74HC Series -40 to +85 

Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC356 


DC SPECIFICATIONS 


Test Conditions 


-40 to 85 °C 


Ta = 25 ae 


54HC one 


re = 
Ze 
= o> 


— 
=) 
Q. 

= 

oO 
> 
® 

—_! 

co 

Bou 

ok 


Parameter 


E 


Voc or GND 


= Vin or Vit 
Bane or GND 


Vo = 
Vi= 


Low Level Input 
Output Voltage 
Low Level Output 
Input Leakage 

3 State Output 
Off State Current 
Quiescent Supply 


High Level 
Current 


6 ns) 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = ts 


Symbol Parameter 
tTLH iti 
tTHL 


” 
c 
oO 
= 
no) 
Cc 
oO 
O 
Come 
” 
@ 
- 


Propagation 
Delay Time 
(CLOCK - Y, W) 


Time 
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M54/M74HC356 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tt = 6 ns) 


Value 
sybst] ranmeer vc] cx] | aaltaeroue | nee 
eae riwin. | Typ. | Max. | Min. | Max. | Min. | Max. | 
tpun | Propagation || itt fee0 [| 325 | | 390, 
ina | Belay Time s fe Pee [es 8 | 
See) | 6.0 | | | ae | ae || ts || es | 
|| 128 | 300 | | 375 | | 450 | 
150 a es 
| 6.0 ee eee ee 
tpun | Propagation || 115 | 270 | | 340 | 405 | 
tex. | Delay Time 50 || 33 | 54 | | es | | at | 
eee 6.0 | | fas | ae || 5a | |g | 
| = | 432 | 310 | ss | 390 | ss 465 
asi) [pete ee ns 
| 6.0 | | | 2 | ss] | 6 | | 79 | 
tex | 3 State Output tsp et 
tpzH | Enable Time 50 | RL=1KQ | | a4 [| 25 | Uf 8 | 
peo. Pe Aa BIe Leer laa 
| | 65 | 165 | | 205 | | 250 | 
150)RFL=1KQ} | ig | 33 | | at || 50 
oo | | 5 | 28 | lf as || a 
tz | 3 State Output || 43 | 155 || 95 | | 235 
tpHz Disable Time 50 | RL=1KQ 2. alt HO Stes | 39 | =| 47 | 
pe 16 | 26 |_| 33 | __|_40 | 
fwax | Maximum Clock fe2| 2 {| | 5 | [42] | 
Frequency s rst [eo | pes pet) 
[eo Ear 2a ee ee 
tw) | Minimum Pulse ft a | ws | 8 | to 
tna | Wisth CLOCK) [45] 60 Pre pas pe | 
6.0 | Ff co | 13 | | te | | 19 | 
twa) | Minimum Pulse Pe Ae ersoq “/Oet -* Sa0. | 
wath (SO x re fs [oe ee |] 
0 re a ee ee re 
Minimum Set-up IP ce Odes Ord) = Sil @aru=- | 75 
Time (Dn) 50 ee Taare ece 
6.0 | Stee een ees Ss 
Minimum Set-up fe Oe SO i ese, 175. | 
Time (Sr x ee 
| 6.0 | Serra ner seme 
th | Minimum Hold a ee ee ee -e 
Time (On) (Sr x se SS i a Oe 
6.0. —-, -§-+ 2 
ot, ee Saeeetanme | PSB AG to — ton pe 


Cpp (*) | Power Dissipation 59 
pF 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vec ° fin + loc 
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M54/M74HC356 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLOCK ,SC 


S— 10403 


3-10407 


S-10406 
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M54/M74HC365 


ky metre. sede M54/M74HC366 


MICROELECTRONICS 


HEX BUS BUFFER (8-STATE) 


HC365 NON INVERTING - HC366 INVERTING 


» HIGH SPEED 
tpp = 9ns (TYP) AT Vec =5 V 

» LOW POWER DISSIPATION 
loc = 4 LA (MAX.) AT Ta = 25 °C 

=» HIGH NOISE IMMUNITY 
VniH = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 6 MA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tePLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)=2VTO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS365/366 


DESCRIPTION 


The M54/74HC365 and the M54/74HC366 are high 
speed CMOS HEX BUS BUFFER fabricated in sili- 
con gate C?MOos technology. They have the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 


All six buffers are controlled by the combination of 
two enable inputs (G1 and G2) ; all outputs of these 
buffers are enabled only when both G1 and G2 in- 
puts are held low, under all other conditions these 
output are disabled to be high-impedance. 

These outputs are capable of driving up to 15 LSTTL 
loads. The designer has a choice of non-inverting 
outputs (HC365) and inverting outputs (HC366). All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 
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BiR F1R 
(Ceramic Package) 


(Plastic Package) 
ji ' ial \ x ong 
M1R C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
MS4HCXXXFIR M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 
HC365 
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M54/M74HC365/366 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


$C0S5650 


CHIP CARRIER 


NC = No Internal Connection 


TRUTH TABLE 


X= DON'T CARE Z= HIGH IMPEDANCE 


PIN DESCRIPTION (HC365) 


Pane} SYMBOL SYMBOL | NAME AND FUNCTION 
1, faa | | G1,G2 | G2 Output Enable Inputs 


PIN DESCRIPTION (HC366) 


| PINNo | SYMBOL | NAME AND FUNCTION 
Output Enable Inputs 


2,4,6,10, | 1Ato6A | Data Inputs 2, ry 6, 10, 1A to 6A | Data Inputs 

12, 14 12, 14 
3, 5, 7, 9, 1Y¥ to 6Y | Data Outputs 3,5,7,9, | 1Y¥to6Y | Data Outputs 

141,13 11,13 

i on Ground (OV) | 8 | GND _| Ground (ov) 

Positive Supply Voltage | 46 | Voc __| Positive Supply Voltage 

2's fy, SGS-THOMSON 
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M54/M74HC365/366 


IEC LOGIC SYMBOL 


TL Lead Temperature (10 sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Top Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 
Input Rise and Fall Time 
Vec = 4.5 V 0 to 500 


0 to 400 
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M54/M74HC365/366 


DC SPECIFICATIONS 


™ 


a: /Max. | Min. | Max. | Min. | 
Matec Level Input =P 


Ta = 25°C -40 to 85 °C | -55 to 125 °C 
54HC and 74HC 74HC 54HC 


est Conditions Value 
i. 


Tt 
i 
.O 


et 


oe Level Input 
Voltage 


High Level 
Output Voltage 


VoH 


= | 
ras] Vu [isc6omal aie fast) ais 4.10 
6.0}  |lo-7.8mal 568 | 58 | | 5.63) | 5.60] 
Poo for fort [or 
4.5 
8. 


Low Level Output 
Voltage 


4.5 Vi eter ' 
6.0 | 0 aoe OO flO teas Ot Ot 
mel fensome 217 0c 289 Ak 


(erry ees | 0.18 | 0.26 | | 0,33 | 0.40 | 


ac Bl 
Current 

Off State Current me Vee or GND 

Quiescent Supply Vi = Voc or GND 4 40 LA 
Current 
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M54/M74HC365/366 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Vec CL Ta = 25 °C -40 to 85 °C -55 to 125 °C 
54HC and 74HC 74HC 54HC 
(V) | (pF) 


Output Transition 
Time 


Propagation 
Delay Time 


pete | 


Output Enable 
Time 


Output Disable 
Time 


ficeed 
Cin a TSS ele 


Power Dissipation for HC365 27 
Capacitance for HC366 25 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + loc/6 (per Gate) 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
ICC (opr.) in the test circuit opposite. 
_ lec (opr 
ia fin x Voc 


In determining the typical value of CPD a 


relatvely high frequency of 1 MHz was ap- 
plied to fIN, in order to eliminate any error 
caused by the quiescent supply current. 


S- 10449 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54/M74HC365/366 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT (Y) 
HC 365 


OUTPUT (Y) 
HC 366 


OUTPUT 
(SW =GND) 


OUTPUT 
(SW: Vec ) 


S -10448 


Note : Such a logic level shall be applied to each input that the output voltage stays in the apposite side to the switch connection level, when 
the output is enable. 
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ky 


AYA wicrorecrnomes __MS4/M74HC368 


HEX BUS BUFFER (3-STATE) 
HC367 NON INVERTING, HC368 INVERTING 


s HIGH SPEED 

tpp = 11 ns (TYP.) AT Vcc =5 V 
a» LOW POWER DISSIPATION 

Icc = 4 uA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VNiH = VniL = 28 % Voc (MIN.) 


a» OUTPUT DRIVE CAPABILITY FIR 
15 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
Hou] = lo. = 6 mA (MIN.) Ps 
=» BALANCED PROPAGATION DELAYS ae Ome 
tPLH = {PHL 
a WIDE OPERATING VOLTAGE RANGE M1R C1iR 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 
es PIN AND FUNCTION COMPATIBLE WITH 


ORDER CODES : 
54/74LS367/368 M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC367 and the M54/74HC368 are high 
speed CMOS HEX BUS BUFFER (3-STATE) fabri- 
cated in silicon gate Cc?MOS technology. They have 
the same high speed performance of LSTTL com- 
bined with true CMOS low power consumption. The- 
se devices contain six buffers, four buffers are 
controlled by an enable input (G1) and the other two 
buffers are controlled by the other enable input 
(G2) ; the outputs of each buffer group are enabled 
when Gi and/or G2 inputs are held low, and 
when held high these outputs are disabled to be 
high-impedance. 


These outputs are capable of driving up ios 15LSTTL 
loads. The designer has a choice of non-inverting 
outputs (HC367) and inverting outputs (HC368). 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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M54/M74HC367/368 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec =S4 
l 


rX 


! OUTPUT 
= = l 

I 
: 


SCOS650 


CHIP CARRIER 


NC = No Internal Connection 


INPUTS 


X 


X= DON'T CARE Z=HIGH IMPEDANCE 


PIN DESCRIPTION (HC367) PIN DESCRIPTION (HC368) 


| PINNo | SYMBOL | NAME AND FUNCTION | PINNo | SYMBOL | NAME AND FUNCTION 
Gi, G2__| Output Enable Inputs Output Enable Inputs 


G1, G2 
2,4,6,10, | 1Ato6A Data Inputs 2, 4, 6, 10, 1A to 6A Data Inputs 
12, 14 12, 14 
3, 5, 7, 9, 1Y to 6Y Data Outputs 3; 5; 7, 9, 1Y to 6Y Data Outputs 
11,13 11,13 
D 
cc Vcc 


t 
| 8 | GND | Ground (ov ee Ground (OV 
Positive Supply Voltage | 16 | Voc __| Positive Supply Voltage 
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M54/M74HC367/368 


IEC LOGIC SYMBOL 


611730 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter Value _Unit 
| ow | 


| Vcc | Supplyvoltage | Sto 
| Vo | DCOutputvoltage OS toc OS | 

| tw | DC Input Diode Current | mA 
| lox | DC Output Diode Current Om 
loc oF leno 


Voc 

Vi 

Vo 

lik 

lok 

Ico oF Ion 
fe} Power Disatin —__+_sgo(-—_{_nw_ 
-65 to +150 °C 
300 °C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 
(*) 500 mW =65 °C derate to 300 mW by 10mW/C 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 
Supply Voltage 


Input Voltage 
Vo Output Voltage 
M74HC Series -40 to +85 °C 
Input Rise and Fall Time ns 


Veco = 4.5 V 0 to 500 
0 to 400 


fy SGS-THOMSON 3/6 
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M54/M74HC367/368 


DC SPECIFICATIONS 


™ 


Test Conditions Value 


Vv Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Max. | Min. | Max. | 


Vin | High Level Input ce ee a ee 
Moliaoe ia a 

6.0 p42 | | faet | 42] 

| are a oe ee 


Vit Low Level Input 
i vellege fe} | ps pst tae 7 


High Level 
Output Voltage 


Ae) 
[o) 

oy 

! 

Nn 

(oe) 

a ex: 

> 
Buys fo 
O |RIO 
hj 
A [oO 
ft ja 
‘iN lwo 


Ee ell 
—< 
|| 
Vit [lo=6.0mA| 

lo=7.8mAl 
Vi = Veo or GND _ 


loz 3 State Output Vi = Vin or Vit 
Off State Current Vo = Vec or GND 
lec Quiescent Supply 
Current 
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M54/M74HC367/368 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta 
: Vee | CL 54HC 
(V) | (pF) 
tTLH Output Transition 
tTHL 


= 25°C -40 to 85 °C |-55 to 125 °C Unit 

and 74HC 74HC 54HC 

Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

} es so 

Time 50 MRA tan es ere 

fd. he sie | 

tPLH 

tPHL 


Propagation 
Delay Time 


| | | a2 | 105 | | 30 | | t60 

tee a er Se es ee a 
6.0 | eae a eee 

2.0 | | a6 | co | Lt | 138 | 

pe RE a Si ABs lee 3 Sh aar dM 
6.0 | re ee ee 

| tf ag | sto | [40 | | 165 
VO} Re=TKQ) | 15 | 220). |e | | a3] ns 
6.0 | || 13 


Output Enable 
Time 


tPZL 
tPZH 


2 


4 28 
Output Disable | ft 32 | 95 || 20 | 145s | 
tpHz 


Time so fa-tkol [14 [se] [2 [| 29 | 1 
ea ee 


aoe eea cee, SAO = siya pees 
ofecer| TT = TT 
Capacitance P 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + lec/6 (per Channel) 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
Icc (opr.) in the test circuit opposite. 
Iec (opr) 
Cpp = ———— 
eo tin x Voc 


In determining the typical value of Cpp, a 
relatively high frequency of 1 MHz was ap- 
plied to fin, in order to eliminate any error 
caused by the quiescent supply current. 


INPUT WAVEFORMIS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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M54/M74HC36 7/368 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


90°. 
50%. 
10%. 
'TLH 


90%. 
50% 
0%. 


HC 367 
OUTPUT (Y) 


TPLH 


true tTLH 
HC 368 __ of 
OUTPUT(Y) ona / 


tPLH 


S- 10409 


OUTPUT 
(SW -GND) 


S- 10410 


S$ - 10411 


Note Such a logic level shall be applied to each input that the output voltage stays in the apposite side to the switch connection level, when 
the output Is enable 
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M54/M74HCT368 


HEX BUS BUFFER (3-STATE) 


HCT367 NON INVERTING, HOT368 INVERTING 


a HIGH SPEED 
tpp = 11 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 HA (MAX.) AT Ta = 25 °C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

=» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lol = 6 MA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

=» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS367/368 


DESCRIPTION 


The M54/74HCT367 and the M54/74HCT368 are 
high speed CMOS HEX BUS BUFFER (3-STATE) 
fabricated in silicon gate C°MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
These devices contain six buffers, four buffers are 
controlled by an enable input (G1) and the other two 
buffers are controlled by the other enable input 
(G2) ; the outputs of each buffer group are enabled 
when G1 and/or G2 inputs are held low, and 
when held high these outputs are disabled to be 
high-impedance. 

These outputs are capable of driving up to 15 LSTTL 
loads. The designer has a choice of non-inverting 
outputs (HCT367) and inverting outputs (HCT368). 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 

This integrated circuit has input and output charac- 
teristics that are fully compatible with 54/74 LSTTL 
logic families. Mo4/74tiCT devices are designed to 
directly interface HSC°MOS systems with TTL and 
NMOS components. They are also plug in replace- 
ments for LSTTL devices giving a reduction of po- 
wer consumption. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


February 1993 


BIR FIR 
(Ceramic Package) 


(Plastic Package) 


nn nt 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCTXXXF1IR M/74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1R 


PIN CONNECTIONS (top view) 
HCT368 


HCT367 


1/6 


147 


M54/M74HCT367/368 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


A 
8 ] | OUTPUT 
k 


el 


SCOS6S0 


CHIP CARRIER 


NC = No Internal Connection 


Z 


arene Say | aie 


X= DON'T CARE Z=HIGH IMPEDANCE 


PIN DESCRIPTION (HCT367) 


| PINNo | SYMBOL | NAME AND FUNCTION 
G1, G2 | Output Enable Inputs 


2, 4, 6, 10, 1A to 6A Data Inputs 
12, 14 

3.5) 7.9, 1Y to 6Y Data Outputs 

11,13 


| 8 | GND __| Groundov 
Positive Supply Voltage 


Ground (OV 
Positive Supply Voltage 
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M54/M74HCT367/368 


IEC LOGIC SYMBOL 


HCT367 HCT368 


LCt1749 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue | Uit 
| Voc | Suppyvotage tO 
| vi | DCinputvoltage | 0 tO +05 | 
| Vo_| DCOutputVotage | OB to OS] 
| tk | DC inputDiode Curent Om 
| lox | DC Output Diode Curent | Om 


Vcc 
Vi 
Vo 
lik 
lox 
| lo _| DC Output Source Sink Current Per OutputPin | 85 | mA 
DC Voc or Ground Current 
| Po _| PowerDissipation TOO) S| mL 
300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
RECOMMENDED OPERATING CONDITIONS 


Voc 
Vi 
Vo 
Top 

tr 
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M54/M74HCT367/368 


DC SPECIFICATIONS 


Test Conditions Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current i 


Icc Quiescent Supply | 5.5 
Current 


Additional worst Per Input pin 
case supply V = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
lo= 0 


atte ek SN fy, SGS-THOMSON 
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M54/M74HCT367/368 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 eee Input tr = tr = 6 ns) 


[te ti(‘i‘isSsSOY 


| Test Conditions _| Conditions 
Symbol} Parameter wer Ta = 25°C -40 to 85 °C |-55 to 125°C| ynit 
54HC and 74HC 74HC 54HC 
(pF) 
win. | Typ. | Max. | Min. | Max. | Min. | Max. 
tTLH Output Transition | 2.0 | 50 12 15 18 
tTHL Time 
tPHL Delay Time 
one] —T ets TTT 
a 
tPHL Delay Time ns 
et — lee ed 


tex. | Output Enable aa 8 25 |__| 8 
Ba ee j20| 150] | | 20 | 31 


tPLz Output Disable 2.0 |} 50 18 25 an re 
teHz ae 
[InputCapaciance| | | | | 0 | Spo ae 
Cpp i: ) | Power Dissipation fot HCT367 47 c 
Capacitance for HCT368 55 Z 


(") Cpp ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Ioc/6 (per Channel) 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
Icc (opr.) in the test circuit opposite. 
Icc (opr 
Cpp = ————_— 
e°  fin x Veo 


In determining the typical value of Cpp, a 


relatively high frequency of 1 MHz was ap- 
plied to fin, in order to eliminate any error 
caused by the quiescent supply current. 


* INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST 
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M54/M74HCT367/368 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


HCT367 
OUTPUT (Y) 


HCT368 
OUTPUT (Y) 


OUTPUT 
(SW-GND) 


OUTPUT 
(SW-Vec ) 


S—- 10410 


$C06810 


Note . Such a logic level shall be applied to each input that the output voltage stays in the apposite side to the switch connection level, when 
the output Is enabled. 
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M54/74HC373 
M54/74HC533 


OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HC373 NON INVERTING - HC533 INVERTING 


a HIGH SPEED 
tpp = 11 ns (TYP.) AT Vcc =5V 

a LOW POWER DISSIPATION 
loc = 4 uA (MAX.) AT Ta = 25 °C 

x HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lon|=6 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS373/533 


DESCRIPTION 


The M54/74HC373/533 are high speed CMOS 
OCTAL LATCH WITH 3-STATE OUTPUTS 
fabricated with in silicon gate CMOS technology. 


These ICs achive the high speed operation similar 
to equivalent LSTTL while maintaning the CMOS 
low power dissipation. 


These 8 bit D-Type latches are controlled by a latch 


enable input (LE) and a output enable input (OE). 

While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 
inversely. When the LE is taken low, the Q outputs 
will be latched precisely or inversely at the logic level 


PIN CONNECTION (top view) 


Q 
Q 
D 
D 
Q 


- 
m 


ec11385 
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(Plastic Package) 


(Ceramic Package) 


nd 


C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


of D input data. While the OE input is at low level, 
the eight outputs will be in a normal logic state (high 
or low logic level) and while high level the outpts will 
be in a high impedance state. 

The application designer has a choise of 
combination of inverting and non inverting outputs. 
The three state output configuration and the wide 
choise of outline make bus organized system 
simple. 

All inputs are equipped with protection circuits 
against discharge and transient excess voltage. 


M54/M74HC373/533 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


cf 


OUTPUT 


SCOS650 


I 
Lp 


PIN DESCRIPTION (HC373) 


| PINNo | SYMBOL | NAME AND FUNCTION 
1 OE 3 State output Enable 
Input (Active LOW) 
2,5,6,9, | QO0toQ7 | 3 State outputs 
12 )10, 16; 
19 
3, 4, 7, 8, DO to D7 | Data Inputs 
13, 14, 17, 
18 


OE 
Latch Enable Input 
Ground (OV) 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


L€13090 


| PINNo | SYMBOL | NAME AND FUNCTION 
1 OE 3 State output Enable 
Input (Active LOW) 

2, 5, 6, 9, Q0 to Q7 | 3 State outputs 
12, 15, 16, 

19 
3, 4, 7, 8, DO to D7 Data Inputs 
13, 14, 17, 

18 

LE 


pit | LE | Latch Enable Input 
Ground (OV) 
Vcc Positive Supply Voltage 


Lc13100 
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M54/M74HC373/533 


TRUTH TABLE 


INPUTS OUTPUTS 


po OE tz) | (rics33) 
NO CHANGE * 


X: DON’T CARE 
Z: HIGH IMPEDANCE 
*: QQ OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 


LOGIC DIAGRAMS 
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M54/M74HC373/533 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is notimplied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|symbol| Parameter | Value |i 
Top Operating Temperature: | M54HC Series °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 | 


Vec =4.5V 0 to 500 
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M54/M74HC373/533 


DC SPECIFICATIONS 


Symbol Parameter 


Test Conditions 


Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 


V 


'?) 
7] 


: 


(V) 4 4HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
Vin | High Level Input (ee a Da a ee 
vollage Oss ae (va 
6.0 | ee a a 
Vit Low Level Input ee  @bha. - ege ae 0.5 
Nollege ee ee ee ee ee 
6.0 | FR 2 
Vou | High Level Oc: ce ee ee ee er 
Output Voltage Va |or20uA laa a5) | 44] [4a] _ 
6.0 | or (s9{e60|  |s9| [so] | * 
Vit |io=-6.0mA] 4.181431 | | 413] | 4.to | | 
| 6.0 | lo=-7.8mA|568| 58 | |563| | 560] | 
Vo. | LowLevel Output | 2.0 |, _ OO (Ot 9.) s0e a bars 
Voltage 5] \y, | o-20ua{ | oo for | [or] | o1 | 
fea Oe) Motel, Nivea. ones), 
llo=6.0mA| | 017/026] [033] | 0.40 
6.0] |lo-7.8mAl | ots} o26| | o33| | 0.40 | 
AA lc a BE 
Current 
3 State Output oe Vi = Vin or Vir Poe +0.5 = +5.0 = +10 
Off State Current Vo = Vcc or GND 
=i ba ac WO Wl lA a 
Current 
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M54/M74HC373/533 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = t; = 6 ns) 


Parameter 


Output Transition 
Time 


Propagation 
Delay Time _ 
(LE, D- Q, Q) 


3 State Output 
Enable Time 


3 State Output 
Disable Time 


Minimum Pulse 
Width (LE) 


Minimum Set-up 
Time 


Minimum Hold 
Time 


Input Capacitance 


Out put 
Capacitance 
Power Dissipation 
Capacitance 


IN 


Crp (*) 


Value 


-40 to 85 °C 
74HC 


Test Conditions 


-55 to 125 °C 
54HC 


Ta = 25°C 


Vec 54HC and 74HC 
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(*) Crp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/8 (per Flip Flop) and the 
CPD when n pcs of Flip Flop operate, can be gained by following equation: CPD (TOTAL) = 22+ 16x n [pF] 
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M54/M74HC373/533 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


teL, text, (D - Q, Q) 


$-10427/4 


teiz, teze 

The 1KQ load resistors should be connected between 
outputs and Vcc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 


tei, teHL (LE - Q, Q), ts, th, tw 


$~10628 


tPHz, tPZH 

The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 

All inputs except OE input should be connected to Vcc 
or GND line such that output will be in high logic level 
while OE input is held low. 


S=- 10430 
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M54/M74HC373/533 


TEST CIRCUIT Icc (Opr.) 


S- 10431 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HCT373 
M54/74HCT533 


OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HCT373 NON INVERTING - HCT533 INVERTING 


a HIGH SPEED 
tpp = 17 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4A (MAX.) AT Ta = 25 °C 

» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8 V (MAX.) 

s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lon|=6 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» PINAND FUNCTION COMPATIBLE 
WITH 54/74LS373/533 


DESCRIPTION 


The M54/74HCT373 and M54HCT533 are high 
speed CMOS OCTAL LATCH WITH 3-STATE 
OUTPUTS fabricated with in silicon gate C?MOS 
technology. 

These ICs achive the high speed operation similar 
to equivalent LSTTL while maintaning the CMOS 
low power dissipation. 

These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 
While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 
inversely. When the LE is taken low, the Q outputs 
will be latched precisely or inversely at the logic level 
of D input data. While the OE input is at low level, 
the eight outputs will be in a normal logic state (high 


PIN CONNECTION (top view) 


HCT373 HCT533 


o 


© fo) st a a = uw Lx) _ 
eA) 


ol Oo SP Pl ol 9 


- 
m 


PC11363 ec11379 


October 1993 


iti \ 


B1R FiR 
(Plastic Package) 


(Ceramic Package) 


nd 


‘M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCTXXXFiR M74HCTXXXM1R 
M74HCTXXXBiR M74HCTXXXCiR 


or low logic level) and while high level the outpts will 
be in a high impedance state. The application 
designer has a choise of combination of inverting 
and non inverting outputs. The three state output 
configuration and the wide choise of outline make 
bus organized system simple. 

These integrated circuits have input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are ~ 
designed to directly interlace HSC°MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. All inputs are 
equipped with protection circuits against discharge 
and transient excess voltage. 


PC11380 
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M54/M74HCT373/533 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


3 State output Enable 
Input (Active LOW) 


DO to D7 | Data Inputs 


Latch Enable | Latch Enable Input 
Ground (OV) 


| 20 | Voc __| Positive Supply Voltage 


IEC LOGIC SYMBOLS 


HCT373 


L€13090 


PIN No _| SYMBOL NAME AND FUNCTION 
3 State output Enable 
Input (Active LOW) 
2,5,6,9, | Q0toQ7 | 3 State outputs 


12, 15, 16, 
19 


DO to D7 | Data Inputs 


14 Latch Enable Input 
Ground (OV) 
Positive Supply Voltage 


HCT533 


+ Oo 


Ol Ol Ol Ol oO] Ol Of Ol 
N oO MW RW ND 


L€13100 
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M54/M74HCT373/533 


TRUTH TABLE 


INPUTS OUTPUTS 
Q (HCT373) Q (HCT533) 
L 


NO CHANGE * NO CHANGE * 
Re ee ee eee 
X: DON’T CARE 
Z: HIGH IMPEDANCE 


*:Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 


LOGIC DIAGRAMS 


HCT373 


HCT533 
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M54/M74HCT373/533 


ABSOLUTE MAXIMUM RATINGS 


DC Input Diode Current 
te a DC Output Source Sink Current Per Output Pin 
DC Vcc or Ground Current 
| Po | PowerDissipation 500 (" 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 oS 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 | ons | 
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M54/M74HCT373/533 


DC SPECIFICATIONS 


54HC and 74HC 74HC 54HC 


Test Conditions Value 
Symbol Parameter Voc Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(V) 


High Level Input : 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Low Level Output 
Voltage 


Input Leakage Vi = Vcc or GND 
C 5.5 
urrent 


3 State Output Vi= Vin or Vit 

Off State Current Vo = Vcc or GND 
Quiescent Supply | 5.5 | Vi= Vcc or GND 

Current 

Additional worst 7 


case supply 
current 


Per Input pin 
Vi = 0.5V or 
Vi = 2.4V 
Other Inputs at 
Vcc or GND 
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M54/M74HCT373/533 


AC ELECTRICAL CHARACTERISTICS (Input tr = tt = 6 ns) 


ee Test Conditions Value 
Parameter V Cc Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(V) | (oF) 54HC and 74HC 74HC 54HC 
| Typ. | Max. 


Min. Min. 
Fd aR 
Time 
Propagation Fi cea en Fl fenet a 
Propagation [45/50] | | = pons 
Delay Time 4.5 | 150 
(D - Q) 

3 State Output [| 45| 50 |R=1KQ| 
Enable Time Ri =1KQ 


3 State Output 
Disable Time 
(OE - Q) 


Minimum Set-up 4.5 

Time 

Minimum Hold 4.5 
Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(") Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc ° fin + Icc/8 (per Flip Flop) and the 
CPD when N pcs of Flip Flop operate, can be gained by following equation: 

CPD (TOTAL) = 32 + 34 x n [pF] (for HCT373); 30 + 22 x n [pF] (for HCT533) 
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M54/M74HCT373/533 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tPLH, tPHL, ts, th, tw 


$-10427/4 


tpLz, tPzL 

The 1KQ load resistors should be connected between 
outputs and Vcc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 


S- 10428 


teHz, tPZH 

The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 

All inputs except OE input should be connected to Vcc 
or GND line such that output will be in high logic level 
while OE input is held low. 
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M54/M74HCT373/533 


TEST CIRCUIT Icc (Opr.) 
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M54/74HC374 
M54/74HC534 


OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HC374 NON INVERTING - HC534 INVERTING 


» HIGH SPEED 
fmax = 77 MHz (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VniH = VNiL = 28 % Voc (MIN) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
lor = [lon |= 6 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vec (OPR) =2V TO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS374/534 


DESCRIPTION 


The M54/74HC374, M54/74HC534, are high speed 
CMOS OCTAL D-TYPE FLIP FLOP WITH 3-STATE 
OUTPUTS fabricated with in silicon gate CMOS te- 
chnology. They have the same high speed perfor- 
mance of LSTTL combined with true CMOS low 
power comsuption. These8-bit D-type flip-flops are 
controlled by aclock input (CK) and an ouput enable 
input (OE). On the positive transition of the clock, the 
Q outputs will be set to the logic state that were setup 
at the D inputs (HC374) or their complements 
(HC534). 

While the OE input is low, the eight outputs will be 
in anormal logic state (high or low logic level), and 


PIN CONNECTION (top view) 


NI 


B1R FiR 
(Plastic Package) 


(Ceramic Package) 


oe 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1IR- M74HCXXXC1R 


while high level, the outputs will be in a high impe- 
dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old data 
can be retained or the new datacan be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in- 
verting outputs. The HC374 and HC574 are identi- 
cal, apart from pin layout. The 3-state output 
configuration and the wide choice of outline make 
bus-organized systems simple. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 
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M54/M74HC374/534 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 


~~] 


‘ 


OUTPUT 


3 


SCOS650 


PIN DESCRIPTION (HC374) 


| SYMBOL | NAME AND FUNCTION 


3 State output Enable 


Input (Active LOW) 


— 5,6,9, | QO to Q7 | 3 State outputs 
12, He 16, 
3, 4, 7, 8, DO to D7 | Data Inputs 


13, ie 17, 
CLOCK Clock Input (LOW to 


1 
a) HIGH, a triggered) 


5; 
| to | GND | Groundov) 
| 20 | Vcc _| Positive Supply Voltage _| 


IEC LOGIC SYMBOLS 


LC12400 


2/8 
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PIN DESCRIPTION (HC534) 


ae SYMBOL NAME AND FUNCTION 


3 State output Enable 
2,5,6,9, | QO0toQ7 | 3 State outputs 
12, a 16, 


a (Active LOW) 


3, 7 = 8, DO to D7 | Data Inputs 
13, 14, 17, 
18 


Clock Input (LOW to 
HIGH, edge triggered) 


| GND__| Ground (0V) 
IS Neos 4 Positive Supply Voltage 


LC12410 


SGS-THOMSON 
MICROELECTRONICS 


M54/M74HC37 4/534 


TRUTH TABLE 


OUTPUTS 


NO CHANGE 


LOGIC DIAGRAMS 
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M54/M74HC374/534 


ABSOLUTE MAXIMUM RATINGS 


Parameter | ae | nit_ 
C 
C 


| Pp | PowerDissipation | ST) 
| Tsp | StorageTemperature | 85 tO HISD | 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


m 

m 

| lo | DC Output Source Sink Current Per Output Pin | BH] 
ae m 

mM 

ie) 


RECOMMENDED OPERATING CONDITIONS 


[symbol| Parameter | tue | nit_ 
Top Operating Temperature: M54HC Series 
M74HC Series -40 to +85 “C 


Input Rise and Fall Time 0 to 1000 _ 


0 to 500 
0 to 400 
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M54/M74HC374/534 


DC SPECIFICATIONS 
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Low Level Input 
Output Voltage 
Low Level Output 
Input Leakage 

3 State Output 
Off State Current 


High Level 
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M54/M74HC374/534 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Parameter 


° 
2) 


Veco | CL Ta = 25°C -40 to 85 °C |-55 to 125 
54HC and 74HC 74HC 54HC 
ae Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
tna | Output Transition ee ee 
tm | Time 50 a ee ee ee 
6.0 | ee en 
trun | Propagation r[ as | 140 | | a75 || ato | 
teu. | Delay Time _ fh dee | — hese ae 
(CLOCK -@,Q) [59 | r [43 | 24 || a0 | | a6 | 
T [60 | 190 | | 240] ‘| 285 | 
150 r [20 | 38 || 48 || 57, 
6.0 | ee ee 
tz | 3 State Output F_ [30 [135 |_| 170 | | 208 | 
texz | Enable Time R=1KQl [43 | a7 || aa || at 
6.0 | [a1 [23 { [2 | [as | 
|| 54 | tes | | 230 |_| 280 
150 | R= 1KQ 18 | 37 | | 46 | | 56 | 
6.0 | [4s | at || 30] | 48 | 
fwax | Maximum CLock rez2[1|  |s | [al | 
Frequency 50 rst [al [al fal 
6.0 | Rae a ee ee eo ee 
two) | Minimum Pulse ee ee ee 
two] Width (CLOCK) 50 se be ete) eee 
6.0 | [ela | [1 | | 19, 
| Minimum Setup ras | 7s | | 95 | | 110 | 
Time 50 [ [ell |w2/ [2 | 
6.0 | [a [a3 | [16 || 19 | 
Time 50 (a a Gr ee 
6.0 | Pek eee ahoer le lO 
- Cw | inputCapacitance| | +| +15 | 10/| | 10/| | 10 | pr_| 
ee ee et ee ae 
Capacitance 
FO 
Capacitance 


(*) Cro is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/8 (per FLIP-FLOP) and Cep 
when N pcs of FLIP-FLOP operate, can be gained by following equation: Cpp (TOTAL) = 30 + 17 x N (pF) 
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M54/M74HC37 4/534 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH, tPHL, ts, th, tw 


S-10450 


tez, tezL 


The 1KQ load resistors should be connected between 
outputs and Vcc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 


S- 10429 


teHz, tPZH 

The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 

All inputs except OE input should be connected to Vcc 
or GND line such that output will be in high logic level 
while OE input is held low. 
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M54/M74HC374/534 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HCT374 
M54/74HCT534 


OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HCT374 NON INVERTING - HCT534 INVERTING 


» HIGH SPEED 
fmax = 62 MHz (TYP.) AT Vcc = 5 V 

» LOW POWER DISSIPATION 
loc = 4 A (MAX.) AT Ta = 25 °C 

» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
lo. = [loH| = 6 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS374/534 


DESCRIPTION 


The M54/74HCT374, M54/74HCT534, are high 
speed CMOS OCTAL D-TYPE FLIP FLOP WITH 3- 
STATE OUTPUTS fabricated with in silicon gate 
C*MOS technology. They have the same high spe- 
ed performance of LSTTL combined with true 
CMOS low power comsuption. These8-bit D-type 
flip-flops are controlled by a clock input (CK) and an 
ouput enable input (OE). On the positive transition 
of the clock, the Q outputs will be set to the logic sta- 
te that were setup at the D inputs (HCT374) or their 
complements (HCT534). 

While the OE input is low, the eight outputs will be 
in anormal logic state (high or low logic level), and 
while high level, the outputs will be in a high impe- 
dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old data 


PIN CONNECTION (top view) 


(Plastic Package) 


(Ceramic Package) 


nf 


M1iR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


MS54HCTXXXF1R M74HCTXXXMiR 
M74HCTXXXB1R M74HCTXXXC1R 


canbe retained or the new datacan be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in- 
verting outputs. The 3-state output configuration 
and the wide choice of outline make bus-organized 
systems simple. All inputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. This integrated circuit has input and 
output characteristics that are fully compatible with 
54/74 LSTTL logic families. MS4/74H1CT devices 
are designed to directly interface HSC*MOS Sy- 
stems with TTL and NMOS components. They are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. 
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M54/M74HCT374/534 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec cade | 
I 
A 

OUTPUT 


sCoS6sS0 


PIN DESCRIPTION (HCT374) 


INNO _| SYMBOL NAME AND FUNCTION 
3 State output Enable 
Input (Active LOW) 

2,5,6,9, | QO0to Q7 | 3 State outputs 

12, i 16, 

3, 4, 7, 8, DO to D7 | Data Inputs 

13, is TY, 
CLOCK Clock Input (LOW to 

HIGH, edge triggered) 


pee Ground (OV) 
| 20 | Vc Positive Supply Voltage 


IEC LOGIC SYMBOLS 


HCT374 


LC12400 


PIN DESCRIPTION (HCT534) 

PIN No_| SYMBOL NAME AND FUNCTION 
Le iG State output Enable 
pe Active LOW) 

2,5,6,9, | Q0toQ7 | 3 State outputs 

12, . 16, 


3, 4, 7, 8, DO to D7 | Data Inputs 
13, 7 17, 
11 CLOCK Clock Input (LOW to 
HIGH, edge triggered) 
CC 


| GND | Ground (0V) 
Positive Supply Voltage 


HCT534 


LC12410 
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M54/M74HCT374/534 


TRUTH TABLE 


OUTPUTS 


C534) 
Z 


ee 


LOGIC DIAGRAMS 


HCT374 


ky SGS-THOMSON 8 
S/ | MICROELECTRONICS 


779 


M54/M74HCT374/534 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 
DC Input Voltage -0.5 to Vcc + 0.5 


DC Input Diode Current 
DC Output Diode Current 
| lo | DC Output Source Sink Current Per Output Pin 


TL Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition ts not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol| ————S—S—C*éRPararmeter, = | SC | Cit_ 
Supply Voltage 4.510 5.5 
Input Voltage 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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M54/M74HCT374/534 


DC SPECIFICATIONS 


™ 


H High Level Input 
L 


Test Conditions Value 


V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 

Vi 4.5 2.0 

to 

5:5 

Vi Low Level Input 4.5 

Voltage to 

5.5 

VoH High Level Vi=| lo=-20 HA] 4.4 4.5 4.4 

Output Voltage Vin 


Voltage 


= 
rN 


aa 
— 
Oo 


OF | lo=-6.0 mMA| 4.18 | 4.31 


VoL Low Level Output 


Voltage 


Input Leakage Vi = Voc or GND 
C 5:5 
urrent 
Icc Quiescent Supply | 5.5 | Vi= Vcc or GND 
Current 


3 


Additional worst Per Input pin 
case supply V; = 0.5V or 
current Vi = 2.4V 

Other Inputs at 
Vcc or GND 


ié) +l of] oOo 
° +/ BR] oo 
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M54/M74HCT374/534 


AC ELECTRICAL CHARACTERISTICS (Cv = 50 pF, Input tr = tp = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 


tTLH Output Transition 
tTHL Time 
tPLH Propagation 
tPHL Delay Time __ 
(CLOCK - Q, Q) 
teZe Output Enable 
tezH Time : R =1KQ 
Output Disable 
tezH__| Time 


54HC and 74HC 74HC 


fax Maximum CLock | 4.5 
Frequency 

tw(H Width (CLOCK 
Minimum Set-up 4.5 
Time 

th Minimum Hold 4.5 
Time 
Input Capacitance 


Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cen is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Icc/8 (per FLIP-FLOP) and Crp 
when N pcs of FLIP-FLOP operate, can be gained by following equation: Cpp (TOTAL) = 38 + 18 x N (pF) 


—_h 
— N N hj; one = 
(oe) (oe) (ot) NIN {oO Nj} oO © 


TC TG 10 


oe CCCC“‘“‘C(N™SCONW”*C*C*C*‘id®- sGs-THoMi‘oNN 
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M54/M74HCT37 4/534 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


teLH, tPHL, ts, th, tw 


tpLH, tPHL, ts, tn, tw 


S$- 10098 


teiz, teze 

The 1KQ load resistors should be connected between 
outputs and Vcc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 


teHz, tPZH 

The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 

All inputs except OE input should be connected to Vcc 
or GND line such that output will be in high logic level 
while OE input is held low. 


fy, SGS-THOMSON 
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M54/M74HCT374/534 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC375 
M74HC375 


MICROELECTRONICS 


s HIGH SPEED 
tpp = 14 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
VNIH = VNnIL = 28 % Voc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 4 mA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) =2VTO6V 

= PIN AND FUNCTION COMPATIBLE WITH 
54/74LS375 


DESCRIPTION 


The MS4/74HC375 is a high speed CMOS QUAD D 
TYPE LATCH fabricated in silicon gate C°MOS te- 
chnology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con- 
sumption. It contains two groups of 2-bit latches con- 


trolled by an enable input (G1 - 2 or G3 - 4). 


These two latch groups can be used in the different 
circuits. Each latch has Q and Q outputs (1Q to 4Q 
and 1Q to 4Q). The data applied to the data input is 
transferred to the Q and Q outputs when the enable 
input is taken high and the outputs will follow the da- 
ta input as long as the enable input is kept high. 
When the enable input is taken low, the information 
data applied to the data input at that time is retained 
at the outputs. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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QUAD D TYPE LATCH 


B1R FiR 
(Plastic Package) (Ceramic Package) 


cent nd 


MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC375F1R M74HC375M1iR 
M74HC375B1R M74HC375CiR 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC375 


TRUTH TABLE 


INPUTS OUTPUTS FUNCTION 


oe ee ree 
ae es See 
_LATCH 


X: DON'T CARE 


LOGIC DIAGRAM 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec ais 
l 


| OUTPUT 
. ! 
| 
! 


“A 


SCOS6S0 
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M54/M74HC375 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION | 
1, 7,9, 15 
2, 6, 10, 14 1Q to 4Q 

| 8 | GND | Groundov) 


LC12140 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter = | te | iit 
| lo | DC Output Source Sink Current Per OutputPin | 25 | mA 


| Pp | Power Dissipation 500 (*) mW 
Storage Temperature -65 to +150 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter | Unit _| 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 


Vcc = 4.5 V 0 to 500 


0 to 1000 


(7 SGS-THOMSON — Ci 
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M54/M74HC375 


DC SPECIFICATIONS 


ener, 
Lo 
FRRREEE 
a 
wr 
1 | in| Pia Qt) 2) S 
lo! Ty] LO] Sy 


pos | [os 


74HC 
| Max. 
a 
a 
out 
28 
end 
@| | 1 
Gi) | 
Solas 
fa} 4 


-40 to 85 °C |-55 to 125 °C 


Value 


Test Conditions 
wi - 
Vi = 
lo=-20 
He . - 
Rene 
lo=-5.2 MA 
lo= 20 nA 
ve : B 
or 
Vit lo= 4.0 mA 
lo= 5.2 MA 
= Vcc or GND 
Vi = Vec or GND 


OC} wo Oo 
Ai] + rat) 


Parameter 
Low Level Output 
Quiescent Supply 


Low Level Input 
Voltage 


Voltage 
Output Voltage 
Input Leakage 


High Level 
Current 


MICROELECTRONICS 


IST SGS-THOMSON 
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M54/M74HC375 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter 


7 Ta =25°C -40 to 85 °C |-55 to 125°C 
vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


trun | Output Transition ae i a a ee 
nm jj wine ae ee ee ee ee ae 

[ea a 

teun | Propagation . aes ee ee eee 
tPHL Delay Time _ | | ta [ 23 || a9 | 3 | ie 

easettsie se OE 328 a0 

trun | Propagation . | | 62 | 105 | | 130 | | 160 | 

tra. | Delay Time [4 a 

aaa ee ee 

tw | Minimum Enable i Se eee 8 | aie 
Pulse Wie ee 

ee ee ee ee 

| a oe ee a ee a ee 

ae ee ee ee 

th | Minimum Hold eee slleseucatOr, te ale MO uli es ees 
pt ees aes Fs a ee 

sani Fam ae Sa 
| Cw | inputCapacitance| | | Ct | to | | to | 0 | 
pd == 
oe Capacitance BE 


(*) Crp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Voc ° fin + loc 
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M54/M74HC375 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


6/6 (7, SGS-THOMSO 
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(, SGS-THOMSON =——SsMS4H377 
AYA wicromscrromes = M74HC377 


OCTAL D TYPE FLIP FLOP 


a HIGH SPEED 

fmax = 73 MHz (TYP.) at Vcc = 5 V 
un LOW POWER DISSIPATION 

Icc = 4 uA (MAX.) at 25 °C 
mw HIGH NOISE IMMUNITY 

VNIH = Vnit = 28 % Voc (MIN.) 


a OUTPUT DRIVE CAPABILITY BiR FIR ! 
10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 
[lon| = lo. = 4 mA (MIN.) ae ~ 4 
» BALANCED PROPAGATION DELAYS Nee Pn | 
tPLH = tPHL 
a» WIDE OPERATING VOLTAGE RANGE M1R C1iR 
Vcc (OPR) =2 V to6 V (Micro Package) (Chip Carrier) 
| 


» PIN AND FUNCTION COMPATIBLE WITH 


ORDER CODES : 
54/74LS377 M54HC377F1R M74HC377M1R 
M74HC377BiR M74HC377C1iR 


DESCRIPTION 


The M54/74HC377 is a high speed CMOS OCTAL- 
D-TYPE FLIP FLOP fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if the enable 
input G is low. Clock triggering occurs at a particular 
voltage level and is not directly related to the transi- 
tion time of the positive-going pulse. When the clock 
input is at either the high or low level, the D input si- 


10 
1Q 


oY Oo 
u> © 
| 
a 
<q 
z 
uw 
iJ 
1 


gnal has no effect at the output. All inputs are NC = 

equipped with protection circuits against static di- No Internal = ed 

scharge and transient excess voltage. Penne con oz990 
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M54/M74HC377 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


sco5650 


TRUTH TABLE 


INPUTS OUTPUT 
NO CHANGE 


NO CHANGE 


X DON'T CARE 


LOGIC DIAGRAM 
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M54/M74HC377 


PIN DESCRIPTION IEC LOGIC SYMBOL 


1 ENABLE G | Data Enable Input (Active 
LOW) 

2,030.9; 1Q to 8Q | Flip Flop Outputs 
12, 15, 16, 

19 
3, 4, 7, 8, 1D to 8D Data Inputs 
13, 14, 17, 

18 

CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 


Positive Supply Voltage 


LC12150 


ABSOLUTE MAXIMUM RATINGS 


Symbol _| Parameter value it 
Supply Voltage 
DC Input Voltage 
lok 
TL 


| tox | DC Output Diode Current ROT 
| Po | PowerDissipation 800) Sm 
| T__| Lead Temperature (10sec) | | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition Is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter [Unit 
| Veco | Supplyvoltage to 
| vi | inputVoltage toe 
| Vo | Outputvoltage | to | 


Top Operating Temperature: M54HC Series -55 to +125 =C 
M74HC Series -40 to +85 eC 
Input Rise and Fall Time 0 to 1000 ns 


Veco = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC377 
DC SPECIFICATIONS 


54HC 
Min. | Typ. | Max. | Min. | Max. | min. | Max. | 
1.5 5 : 
eief 


-40 to 85 
74HC 


Ta = 25°C 
54HC and 74HC 


” 

c 

2 

= 

co} 

c 

fe) 

O 

— 

” 

ro) 

Oo ~ 
6) 
ce 
i 
ra) 
—_ 
rT} 
£ 
L 
oO 
jae 
ro) 
Ke) 
= 
> 
Y) 


oO 
N 
~_ 
=) 
Qa 
= 
ro) 
> 
® 
4 
= 
» 
2 


Low Level Input 
High Level 
Output Voltage 
Low Level Output 
Input Leakage 


Vcc or GND 


Vig 


Quiescent Supply 


Icc 


MICRCELECTROMICS 


ky SGS-THOMSON 


4/6 


794 


M54/M74HC377 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Parameter 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
tTLH Output Transition | 2. 


Symbol 


es 
eG) 


| Typ. | Max. 


a 95 | | 110 | 
tra | Time fF te ls | [wl [| ms 
feo. (ana ae a 
teun | Propagation || 57 | 40 | | 175 || ato | 
teu. | Delay Time | [iz | 28 | | 35 | sae | 
oe [50 {13 | 24 | _} so |__| 36 
fax | Maximum Clock Pes ee ie ae eel ee 
Reeney a ee a ee 
ro | 42; e665 | | | | 8 | 
twey | Minimum Pulse ae ee eo ee ee 
twa) | With fe [is | |] [2a | 1s 
ieee peo Pe Re eS ee ee ae et 
Minimum Set-up es ee ee ee 
ne ec ee 
sbi peo. a ee 
Minimum Set-up aE ee 
ane ae ee ee ee ee ee 
ere feo, eae ae ee ee 
Minimum Hold orn eee eS ee 
Time ies nn eo 
6.0, a Oe re ee a 
2 InputCapacitance | | | ts | to | | to | | t0 |e 
0 
Capacitance a 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Icc 
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M54/M74HC377 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH, tPHL, ts,th, tw 


CK OUTY 50% 


tMAX= ie 


S~- 10425 


TEST CIRCUIT Icc (Opr.) 


Ll OUTPUT 
OPEN 


as we ae ee ki SGS-THOMSON 
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MICROELECTRONICS 


a HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc = 5 V 

u LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VniH = VNiL = 28 % Voc (MIN.) 

a» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a» SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 4 mA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vec (OPR) =2V TO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS386 


DESCRIPTION 


The M54/74HC386 is a high speed CMOS QUAD 
EXCLUSIVE-OR GATE fabricated in silicon gate 
C*MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
An output buffer provides high noise immunity and 
a stable output. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 

Vec a 

J 

A 

| OUTPUT 

aed 

I 

I 


43 


SCCS6S0 
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SGS-THOMSON 


M54HC386 
M74HC386 


QUAD EXCLUSIVE OR GATE 


(Plastic Package) 


ai 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC386F1R M74HC386M1R 
M74HC386BiR M74HC386C1R 


(Ceramic Package) 


nd 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC386 


TRUTH TABLE IEC LOGIC SYMBOL 


LC12220 


SCHEMATIC CIRCUIT (Per Gate) 


A 
Y 
B 


LC12100 


ABSOLUTE MAXIMUM RATINGS 


| Po | PowerDissipation =| ST) SC 


Lead Temperature (10 56 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


m 
m 
m 
m 
m 


A 
A 
A 
A 
W 
°C 
C 
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M54/M74HC386 


RECOMMENDED OPERATING CONDITIONS 


/Symbol| SS éParameter | ate | nit 
input Voltage 
Operating Temperature: M54HC Series °C 

M74HC Series -40 to +85 sd 


tr, Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Value 
Sarge tesacles se) ian 25°6 | #010 85°C mT 
m Min. | Typ. | Max. | Min. | Max. | Min, | Max. 
6.0 | ra2 ||. [a2] [a2] 
Ye. || tow tevelinpa a ae ae 
Voltage fas | tas ff aas| 
6.0 | Pe ie | ne | ed 
You. | HigniLevel me rio f2o| [a9] [19] | 
‘Output Voltage Vi, | =20uAl aa | 45 | |a4| | aa] _ 
6.0] ot rs9}60 | |sel [se] | ¥ 
r6.0| _[lo-52mal 5.68] 58 | | 563, | 560) | 
Vou | LowLevel Output | 2.0], _ F fool or] fol [or 
Voltage V, | to=20uat | oo | o1 | | o4 || 01 
6.0] or rT loolor} for) [or] 
60} _[lo-5.2ma| | otelo2s| | 093] | oo | 
aoe (epee ee, ey ae 
Current 
Current 
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M54/M74HC386 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _| Value 
Symbol Parameter : Ta = 25°C -40 to 85 a -55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 


Output Transition 
Time 

6.0 
Propagation 


Delay Time 
6.0 | 
fs topes anaes 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp ° Vcc * fin + loc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


VouT 
(SW =GND) 


$-10444 


TEST CIRCUIT Icc (Opr.) 


S- stage 


INPUT WAVEFORM IS THE SAME AS THAT.IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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a HIGH SPEED 
fuax = 84 MHz (TYP.) AT Vcc =5 V 

u LOW POWER DISSIPATION 
Icc = 4 A (MAX.) AT Ta = 25°C 

» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

ws SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2 VTO6V 

» PIN AND FUNCTION COMPATIBLE WITH 
54/74LS390 


DESCRIPTION 


The M54/74HC390 is a high speed CMOS DUAL 
DECADE COUNTER fabricated in silicon gate 
C*MOS technology. Ithas the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


This dual decade counter contains two independent 
ripple carry counters. Each counter is composed of 
a divide-by-two and divide-by-five counter. The di- 
vide-by-two and divide-by-five counters can be ca- 
scaded to form dual decade, dual biquinary, or 
various combinations up to a single divide-by-100 
counter. 


Each 4-bit counter is incremented on the high to low 
transition (negative edge) of the clock input, and 
each has an independent clear input. When clear is 
set low all four bits of each counter are set to low. 
This enables count truncation and allows the imple- 
mentation of divide-by-N counter configurations. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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M54HC390 
M74HC390 


DUAL DECADE COUNTER 


(Plastic Package) 


xe 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC390F1R M74HC390M1R 
M74HC390B1R M74HC390C1R 


PIN CONNECTIONS (top view) 


[ea 
Pa 
uJ 
a) 
Oo 
- 
eo 
3 


18[}] 2 CLEAR 


NC = 
No Inter- 
nal Con- 


1/8 


801 


M54/M74HC390 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc ice 
t 
k 
‘ | OUTPUT 
are yl 
] 
| 


3 


SCOS6S0 


TRUTH TABLE 


OUTPUTS 
BI-QUINARY ** 


| cLocka | clock Bs |_ —CLEAR ~— | QA |B | ac | 


Note: * Output QA ts connected to input CLOCK B for BCD count 
** Output QD is connected to input CLOCK A for bi-quinary count 


8B ky, SGS-THOMSON 
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BLOCK DIAGRAM 


LOGIC DIAGRAM 


CLOCK A 


CLEAR 


CLOCK B 


$-10514 


M54/M74HC390 


BINARY , 
COUNTER 


———- QUINARY 
CLOCK B : COUNTER 


Vcc = 16, GND =8 
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M54/M74HC390 


TIMING CHART 


(1) BCD COUNT SEQUENCE * 
axe FTP LIL LU UU UU UU Uo 


S- 10515 


(2) BIF-QUINARY COUNT SEQUENCE ** 


CLOCK B 


CLEAR 


ee ee ae ee ae 


COO Ae oe 
1 2 3 10 11 12 | 0 1 2 


3 4 8 


CLEAR .¢) 


S$-10516 


*OUTPUT QA IS CONNECTED TO INPUT CLOCK B 
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M54/M74HC390 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


1 CLOCK A | Clock Input Divide by 2 
2 CLOCK B |} Section (HIGH to LOW 
Edge-triggered 


1,15 
2,14 1 CLEAR | Asynchronous Master - 
2 CLEAR | Reset Inputs 
16 


1 CLOCK B | Clock Input Divide by 5 


1QA to 1QD | Flip Flop Outputs 
4,12 1 CLOCK B 
2 CLOCK B | Section (HIGH to LOW 
Edge-triggered) 


13, 11, 10, 9| 2QA to 2QD | Flip Flop Outputs 
| 8 | GND | Ground (ov) 
| 16) | Vcc CO Positive Supply Voltage 


LC12230 


ABSOLUTE MAXIMUM RATINGS 


| Symbol _| Parameter | Value | nit 
Supply Voltage 
DC Input Voltage 
-0.5 to Voc + 0.5 V 
m 
i 
Th 


Symbol 


DC Output Diode Current m 


i 
: 
| Po | PowerDissipation | 0) | 

°C 


|__T.__| Lead Temperature (10 sec) ae ae ee 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditions not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


| Vcc | SupplyVoltage to 
[| vi _|inputvotage tee | 
| Vo OutputVotage toe | 
| Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 


0 to 500 
0 to 400 
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M54/M74HC390 


DC SPECIFICATIONS 


= : < =| ¥) 6 : 


54HC 


-40 to 85 °C |-55 to 125 °C 
74HC 


Value 


= 
os 


Oa 


Test Conditions 

lo=-20 

Vi O H 
lo=-4.0 mA 
lo=-5.2 
lo= 20 u 
lo= 4.0 m 
lo= 5.2 

Vi = Voc or GND 

Vi = Vec or GND 


= = 
ae o> 


5 = 2 a 
rT) ©) =) Es) 
oO = sh oe O oe vy) 

® OD oOo D = 
& Bw o ® a a 8 | D 
o + & 1 D 5 _) moet ides 

~ oO @ 

O. =x = £2 > SE/2@E 
LS: oO aS Oo a.5|/5°.5 

a I> =O 2) £O;|OoO 
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M54/M74HC390 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Paramete 


: Ta = 25°C -40 to 85°C |-55 to 125°C! ynit 
: . 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Propagation 


| 30 | 7 | |] 
Delay Time 


(CLOCK A - QA) 


Propagation 


Delay Time 
(CLOCK A - QB, QD) 


Propagation 


Delay Time 
(CLOCK A - QC) 


Propagation 


Propagation 
Delay Time 


3 masa ff SAB 230 

Delay Time | |g | | 56 | ns 
erisuste ve, eit pf 20} at ft go |) ae 
Propagation | 45 | tas | | 55 | | 190 | 
Delay Time iordfe tO 6c. spat set Tas 
eee seo aaa Ee ee ee 
Maximum Clock ee a oe 
Frequency Ee he ee ee ee 
‘case Oe alata [SOAS Os Ol has: 
Maximum Clock pee ee) eee |: hele od 
Frequency | 42 | oz | | 34 | | a | | os 
ere at Les. so bref ao as 
Minimum Pulse ae ee ee 
Wisth rete 
COC eo see 
Minimum Pulse a ee ee ee ee ee 
Wisth eas a ee a Oe a 
CLEAR) Teo. PsP Pe Pe 

Be eal 

ee 

| 6.0 


Ne) 
ww 
1S) 
a 
” 


(*) Crp is defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc 
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M54/M74HC390 


TEST CIRCUIT Icc (Opr.) 


TCLOCK B 
(fox /2) 


1CLOCK A 
(few) 


WHEN THE OUTPUTS DRIVE CAPACITIVE LOAD, TOTAL CURRENT CONSUMPTION IS TO BE A SUM OF THE VALUE CALCULATED 
FROM Crp AND Alcc OBTAINED FROM THE FOLLOWING FORMULA. 


Ca . tex 2Cb Cc Cd 
Alec =fex- Veco: 5 +t'5 ‘Vec*| 5 te ts 


Ca—Cd ARE THE CAPACITANCE AT QA ~ QD OUTPUT 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OO arse et 57 86S-THoMson: 


MICROELECTRONICS 
808 


fy, SGS-THOMSON 
4 iicroeLectRomes 


a HIGH SPEED 
fmax = 72 MHz (TYP.) AT Vcc = 5 V 

s LOW POWER DISSIPATION 
Icc = 4 uA (MAX.) AT Ta = 25 °C 

mw HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V TO6BV 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS393 


DESCRIPTION 


The M54/74HC393 is a high speed CMOS DUAL 
BINARY COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true COMS 
low power consumption. 


This counter circuit contains independent. ripple 
carry counters and two 4-bit ‘ripple carry binary 
counters, which can be cascated to create a single 
divide by 256 counter. 


Each 4-bit counter is incremented on the high to low 
transition (negative edge) of the clock input,and 
each has an independent clear input. When clear is 
set to low all four bits of each counter are set to a 
low level. This enables count truncation and allows 
the implementation od divide by N_ counter 
configurations. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54HC393 
M74HC393 


DUAL BINARY COUNTER 


FIR 
(Plastic Package) (Ceramic Package) 


A nt 


M1R C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC393F1R ‘M74HC393M1R 
M74HC393BiR M74HC393C1R 


PIN CONNECTIONS (top view) 


1CLOCK A ff 1 Vcc 


1CLEAR |j 2 2CLOCK A 
2CLEAR 


OUTPUTS 2QA 


OUTPUTS 


PC11089 


A 


1CLOCK A 
2CLOCK 


i 


_ 
w 


2CLEAR 
NC 
20A 
NC 
208 
NC = 
No Internal 


Connection 
PC11090 
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M54/M74HC393 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ri 
ao 
wo 
o 
Go 
wu 


TRUTH TABLE 


OUTPUS 


LU 
ae 
G) 
-|2 
ik 
~|O 
Qo 
O|sS 


X: Don’t Care 


- 
=) 
QO. 
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~ 
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M54/M74HC393 


LOGIC DIAGRAM 


qd >—ac 


S- 10667 


TIMING CHART 


loJli1f[2]a]4]s]6e6 [7 ]8]o9]wo fu ffs fw] 5s ]o | 
“CLOCK A 


CLEAR 


$-7332/! 


3/7 


IT} SGS-THOMSON 
7 wicnosvectnowmes 


811 


M54/M74HC393 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 


4 CLOCK A| Clocck Input (HIGH to 
2 CLOCK A} LOW Edge triggered) 


| 7  ~| «ano | 
Positive Supply Voltage 


LC12010 


ABSOLUTE MAXIMUM RATINGS 


Parameter | ate | it 
lox 
eden || 


| Po __| Power Dissipation 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


V 


Operating Temperature: M54HC Series 
M74HC Series 


zoe 
°C 
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M54/M74HC393 


DC SPECIFICATIONS 


Value 


Test Conditions 


Symbol Parameter - eT 
lo=-20 vA 
Vn - H 
vA lo=-4.0 m 
lo=-5.2 MA 
Vi= 
lo= 20 nA 
Viel” H 
or 
Vit lo= 4.0 m 
lo= 5.2 m 
Vi = Voc or GND 
Vi = 


Seas 
is | 
eine 
0.5 
1.36 | 
1.8 
o 1 
5 aes 
10 
co | | 
2 | 


Pe = 


a 0] oO = = 2a 


= 


coh 
0.40 
0:40 


°C |-55 to 125 °C 
54HC 


in. | Typ. | Max. | fin. | Max. | Mn. | Max, 


iT 9) 
oS 
" pa BST 
-. 
roo] 
tT 
Oct 
a 
iT?) 
ae 
Hy © 
zt O 
cos 2 
+ 
Te) 


a 


Pais 
4.2 
ied 
ne 
i 
1312 
rar 
A 4.18 | 4. 
i 
aa 
ed 
| 0. 
ee) 


Vec or GND 


oO oO}. Te) To) 
N A] + st SS 
= > 
~ ss =) = 
a. =) @ = 5 = 
c = =) =, = 5 
= = _£ O oe |” 
D D 29 @ a |e 
A > o> > ® | ® 
oO) 1 = pa — O| Y ® 
cs = £2 2 Set Oe 
26 oO © 5 a a25/5 5 
= > i = i O11 OO 


Vin 
Vit 
Vou 
VoL 
Icc 
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M54/M74HC393 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tf = 6 ns) 


Test Conditions 


Symbol Parameter 
{TLH Output Transition 
tTHL Time 
teLH Propagation 
tPHL Delay Time 

(CLOCK - QA) 
tPLH Propagation 
tPHL Delay Time 

(CLOCK - QB) 
tPLH Propagation 
tPHL Delay Time 

(CLOCK - QC) 


tPLH Propagation 
tPHL Delay Time 
(CLOCK - QD) 


tPLH Propagation 
tPHL Delay Time 
(CLEAR - Qn) 
fMax Maximum Clock 
Frequency 
tw(H) Minimum Pulse 
tw(L) Width 
(CLOCK) 
tw(H) Minimum Pulse 
Width 


tREM Minimum 
Removal Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Value 


= 25°C -40 to 85 °C |-55 to 125 °C 


nd 74HC 


— 
o> 
sin l 


3S 


NO _ — 
& [A as G) | CO — |M =k 
a) 


Mlwlsa|wly lola l/-iN 
SIMO 1B lo ja [Niw lala 
wo lB |S Ino jw [Gla |= |e 
RID /S |B /9|ABionjola 


—_—i 
ee) 
on 
Nh 
a 
on 


= 1= 1/0 | Ih [Py | =|NMIN/=/2 la], Se) 
ojo [aia jo |N j= ian N}O [OS Jo la jo SO tp 


oo 

iN 
no ]oo {a loo l|& [8 jew jo 
O10 |Z 16 lm |B jwajo 


| sa | | 69 | 
—tst— 


= 
N 


—_—, 
—_—h 
io) 


(") Cpp is defined as the value of the IC’s internal equivalent capacitance which !s calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Voc * fin + Ioc/4 (per Flip Flop) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10469 


CLOCK A 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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» HIGH SPEED 
fmax = 80 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
loc = 4 WA (MAX.) AT Ta = 25 °C 

a» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS393 


DESCRIPTION 


The M54/74HCT393 is a high speed CMOS DUAL 
BINARY COUNTER fabricated in silicon gate 
C?MOS technology. It has the same high speed 
performance of LSTTL combined with true COMS 
low power consumption. 


This counter circuit contains independent ripple 
carry counters and two 4-bit ripple carry binary 
counters, which can be cascated to create a single 
divide by 256 counter. 


Each 4-bit counter is incremented on the high to low 
transition (negative edge) of the clock input,and 
each has an independent clear input. When clear is 
set to high all four bits of each counter are set to a 
low level. This enables count truncation and allows 
the implementation of divide by N_ counter 
configurations. 


This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
designed to directly interface HSC*MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54HCT393 
M74HCT393 


DUAL BINARY COUNTER 


FiR 
(Plastic Package) (Ceramic Package) 


aa oe 


M1R CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCT393F1R M74HCT393M1R 
M74HCT393B1R M74HCT393C1R 


PIN CONNECTIONS (top view) 


1CLOCK Vcc 
1CLEAR 2CLOCK 
1QA 2CLEAR 


outputs 2 198 2QA 
10C 


1QD 
GND 


OUTPUTS 


1CLOCK 


a 


2CLEAR 
NC 
20A 
NC 
2QB 
NC = 
No Internal 
Connection speiaban 
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M54/M74HCT393 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ke 
=) 
ou 
| cond 
2 
oO 


TRUTH TABLE 


OUTPUS 


au 
> 
= 
za 
2 
O 
O 


NO CHANGE 


X: Don’t Care 


~ 
=) 
ou 
- 
_ 
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M54/M74HCT393 


LOGIC DIAGRAM 


TIMING CHART 


loli l2/ala[slel7]efo]ojiu fw lafufws]o| 
Clock 


CLEAR 


$-7332/1 
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M54/M74HCT393 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
dat 1 CLOCK | Clock Input (HIGH to 
2 CLOCK | LOW Edge triggered) 
2,12 1 CLEAR /} Asynchronouns Master 
2CLEAR | Reset Inputs 
4QA to 1QD| Flip Flop Outputs 
2QA to 2QD |} Flip Flop Outputs 


Ground (OV) 


Positive Supply Voltage 


I1GLEAR 
1CLOCK 


2CLEAR 
2CLOCK 


L€12012 


ABSOLUTE MAXIMUM RATINGS 


[symbol | Parameter | ate | it 
| to | 


| Po __| Power Dissipation 
300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition Is not implied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | tte | Uit 
| Voc | Supplyvotage to | 
Pn ingot Voltage= a se ee cee ee TOW 
| Vo__| OutputVotage tO | 


Top Operating Temperature: M54HC Series -55 to +125 
0 
C 


M74HC Series -40 to +85 


0 to 500 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 
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M54/M74HCT393 


DC SPECIFICATIONS 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 


Low Level Input 
Voltage 


High Level 
Output Voltage 


4.5 
V 
Low Level Output 
Voltage 45 
lo= 4.0 mA 
Vi 


L 
Input Leakage 5. = Vcc or GND 
Current 
Quiescent Supply | 5.5 | V;=V 
Current 


Additional worst Per Input pin 
case supply V| = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
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M54/M74HCT393 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Vec Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(V 


54HC and 74HC 74HC 54HC 

tTLH Output Transition | 4.5 

tTHL Time 
Propagation 4.5 
Delay Time 
(CLOCK - QA) 
Propagation 4 
Delay Time 
(CLOCK - QB) 
Propagation 
Delay Time 
(CLOCK - QC) 


5 
5 
5 

5 


— 


oO 


=> i) + N — N 
jo) pe) N N Oo ol NO 


N 


4 
Propagation 4 
Delay Time 

4 


Propagation : 
Delay Time 

(CLEAR - Qn) 
Frequenc 


NO 


oO NO Ga np aX 
oO wo © £ co = 


4.2 


aay 


Minimum Pulse 5 
Width 
tw) | Minimum Pulse 4.5 
Width 
CLEAR 
tREM Minimum 4.5 
Removal Time 


Input Capacitance aa 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Voc ° fin + Ioc/4 (per Flip Flop) 


(<e) 
We) 
iy) 


2) 
Pi] i ot fe op td 
4 = ait a) rep) on iS w = 
oO Te) oO i pf rep) ro) co 
2 |o = 
nT IT = 


—_ oO — — 1é) o = ice) o>) = 
jo) ol ol — — ig) oO ol 
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M54/M74HCT393 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 104669 


S- 10470 


TEST CIRCUIT Icc (Opr.) 


$-10468 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


(7 SGS-THOMSON ee Pee ee, ee N: 
5 / Oe ace 
823 


(@ SGS-THOMSON ~=—M54H1C423/423A 
SF iicROELECTROMES M74HC423/423A 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


a HIGH SPEED 
tpp = 25 ns (TYP) at Vcc = 5V 
a LOW POWER DISSIPATION 
STANDBY STATE Icc=4 nA (MAX.) AT Ta=25°C 
ACTIVE STATE lIcc = 700 pA (MAX.) AT Vec=5V 
=» HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Voc (MIN.) B1R F1R 
a OUTPUT DRIVE CAPABILITY (Plastic Package) (Ceramic Package) 
10 LSTTL LOADS 
es SYMMETRICAL OUTPUT IMPEDANCE 
lo = lo. = 4 mA (MIN.) cae ond 


» BALANCED PROPAGATION DELAYS 


tPLH = TPHL - MiR CiR 

a» WIDE OPERATING VOLTAGE RANGE (Micro Package) (Chip Carrier) 
Vec (OPR) = 2 V TO6 V ORDER CODES : 

s WIDE OUTPUT PULSE WIDTH RANGE M54HCXXXFIR M74HCXXXMiR 


twouT = 120 ns ~ 60 s OVER AT Vcc =4.5 V M74HCXXXB1R M74HCXXXC1iR 
a PIN AND FUNCTION COMPATIBLE WITH 
54/74LS423 


PIN CONNECTIONS (top view) 
DESCRIPTION 


. The M54/74HC423/423A are high speed CMOS 
MONOSTABLE multivibrators fabricated with 
silicon gate C°MOS technology. 


They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. There are two trigger inputs, A 
INPUT (negative edge) and B INPUT (positive 
edge). These inputs are valid for rising/falling 
signals, (tr — tf - 1 sec). After triggering the output 
maintains the MONOSTABLE state for the time 
period determined by the external resistor Rx and 
capacitor Cx. 

Two different pulse width constant are available: 

K = 0.46 for HC423 K=1 for HC423A. 

Taking CLR low breaks this MONOSTABLE 
STATE. If the next trigger pulse occurs during the 
MONOSTABLE period it makes the MONOSTABLE 
period longer. Limit for values of Cx and Rx : 


Cx : NO LIMIT 
Rx: Vcoco<3.00V5KQto1MQ 
Vec23.0V1KQto1M Q 


All inputs are equipped with protection circuits ae ' 
against static discharge and transient excess | go neu 
voltage. 


b) 
Ld 
e 
bad 
u 
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x 
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M54/M74HC423/423A 


SYSTEM DIAGRAM 


TIMING CHART 


Vit 
Vin 


ek eee See Vit 


=< 
RXICX REF 
oo —. Veer t 
- ail Ves 
an Vi 


VIL 


| twoutttrr 
S -10176/1 
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M54/M74HC423/423A 


BLOCK DIAGRAM 


S-10091/1 S-1009 2/1 


Note : 


(1) Cx, Rx, Dx are extemal components. 

(2) Dx is aclamping diode. 

The extemal capacitor is charged to Vcc in the stand-by state, i e. no trigger. When the supply voltage is turned off Cx is discharged mainly 
through an intemal parasitic diode (see figures). If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of da- 
maging the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and Vcc decrease slowly, the surge 
current is automatically limited and damage the I.C. is avoided. The maximum forward current of the parasitic diode is approximately 20 


mA. In cases where Cx is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows : 


tr > (Vcc — 0.7) - Cx/20mA 


In cases where tris too short an external clamping diode is required to protect the I.C. from the surge current. 


FUNCTIONAL DESCRIPTION 


STAND-BY STATE 


The external capacitor, Cx, is fully charged to Vcc 
in the stand-by state. Hence, before triggering, 
transistor Qp and Qn (connected to the Rx/Cx node) 
are both turned-off. The two comparators that 
control the timing and the two reference voltage 
sources stop operating. The total supply current is 
therefore only leakage current. 


TRIGGER OPERATION 
Triggering occurs when : 


1 st) Ais "low" and B has a falling edge ; 

2 nd) Bis "high" and A has a rising edge ; 

31rd) Aislowand Bis high and Ci has a rising edge. 
After the multivibrator has been retriggered 
comparator C1 and C2 start operating and Qn is 
turned on. Cx then discharges through Qn. The 
voltage at the node R/C external falls. 


When it reaches Vreet the output of comparator C1 
becomes low. This in turn resets the flip-flop and Qn 
is turned off. 


At this point C1 stops functioning but C2 continues 
to operate. 


The voltage at R/C external begins to rise with a time 
constant set by the external components Rx, Cx. 


Triggering the multivibrator causes Qto go high after 
internal delay due to the flip-flop and the gate. Q 
remains high until the voltage at R/C external rises 
again to VReFn. At this point C2 output goes low and 
O goes low. C2 stop operating. That means that 
after triggering when the voltage R/C external 
returns to VRerH the multivibrator has returned to its 
MONOSTABLE STATE. In the case where Rx - Cx 
are large enough and the discharge time of the 
capacitor and the delay time in the I.C. can be 
ignored, the width of the output pulse tw (out) is as 
follows : 
twouT) = 0.46 Cx - Rx (HO423) 
twiouT) = Cx - Rx (HC423A) 
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FUNCTIONAL DESCRIPTION (continued) 
RE-TRIGGERED OPERATION 


When a second trigger pulse follows the first its 
effect will depend on the state of the multivibrator. If 
the capacitor Cx is being charged the voltage level 
of R/C external falls to Vrefl again and Q remains 
high i.e. the retrigger pulse arrives in a time shorter 
than the period Rx - Cx seconds, the capacitor 
charging time constant. If the second trigger pulse 
is very close to the initial trigger pulse it is ineffective 
; i.e. the second trigger must arrive in the capacitor 
discharge cycle to be ineffective; Hence the 


TRUTH TABLE 


X: Don't Care Z:* High Impedance 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


INPUTS OUTPUTS 


PA |B 
en a ae Se ee a ee ee ee eee 
Fea ie coer, cere ARS SPUN (RE eee (Pee eee ener | (| eee 


INHIBIT 


minimum time for a second trigger to be effective 
depends on Vcc and Cx. 


RESET OPERATION 


CL is normally high. If CL is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 


Also transistor Op is turned on and Cx is charged 
quicky to Vcc. This means if CL input goes low, the 
IC becomes waiting state both in operating and non 
operating state. 


NOTE 


Voc a4 


OUTPUT 


5 


scaSé6s0 
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M54/M74HC423/423A 


PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION 
1,9 1A, 2A Trigger Inputs (Negative 
Edge Triggered) 
2,10 1B, 2B Trigger Inputs (Positive 
Edge Triggered) 
3, 11 CLR, Direct Reset (Active LOW) 
CLR 
7 
Q 


| 
2 
1Q,2Q | Outputs (Active LOW) 


A cl | 
Capacitor Connection 
Outputs (Active HIGH) 
2Cext Connection 
Capacitor Connection 
3 | GND | Groundov) 


LC 13070 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter | ate | Uniit 
flees -4 
ashore 4 
| Toe | 
= 


| 
K 


co oF Ian 
500 (*) 

Tat 
T 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


DC Output Source Sink Current Per Output Pin 
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RECOMMENDED OPERATING CONDITIONS 


Symbol 
Ot 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


| Unit _| 
°C 
ee 


0 to 500 
0 to 400 


External Capacitor NO LIMITATION 
Rx External Resistor Voc <2V 5K to 1M (*) 
1K to 1M (*) 


(*) The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx, the leakage of device and leakage due to the board 
layout and surface resistance. Susceptibility to externally induced noise may occur for Rx > 1MQ 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter V = 25°C -40 to 85 °C |-55 to 125 °C 
54 and 74HC 74HC 54HC 


Vin High Level Input 
Voltage 


=| 
> 


Q 
re) 

— 

?) 


Ss 
| 
< 
To 


Liat 2) 
. [3i5| | 
eee 
rn 
a5| | 135] 
a ere 
| 1.9 | 
V 
V 


g9| | 
44 | 
} 59 | | 
4.10] | 
60) | 


= 
on 


Vit Low Level Input 
Voltage 


—_ 
ice) 


eae p [Olu 
od, 
ico) NY ign |S 


© a/1-7 |o 
— oo | [wn 


VoH High Level 
Output Voltage 


pp 
iA 
is 
'N 


on |p | AP la 
© | /O Mla {on 
7 ES 
n|o 
o_k 
or) 
oO 


< 

a 

onl 

! 

as 

(on) 

=, 

> 

a 

—k 

Oo 

i 

(ev) 

—_l, 
Oo |O};}O — |: 
wa fo fo fos) 


rs 
oO | 


aaron 
a | 


N ae ih > P| > |M & | 
(oo) ol o1 | © on on |}o (oe) o1|© 

oy 

or 

NO 

= 

> 

on 

fe) 

jee) 


5.63 5 
Vo. | Low Level Output do. de ae ke a ee 
Votiage ‘=| to=20ua [foo for | Jor] | 1 | 
ar Loe fll Oa = = Nees 
Vir |lo=4.0mA| | 0.47 | 0.26] [033] ‘| 0.40 | 
lo=5.2mA| | ots[o26|  |[os33| | 0.40 | 
ae fonpeetewey eT 
Current 
aed R/C Terminal Off Vi = Voc or GND oP | +0.1 Ll +4 = +1 
State Current 
dl ce 
Current 
lcc | Active State O|Vi=VcecorGND| | 45 | 200 | ~— | 260 | | 325 | pA | 
Supply Current (1) [ag] Pin7oris [a0 | soo | | 650 | | 10 | nA 
feo Ne ee or ed eel oe, ama | 


(1): Per Circuit 
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AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = te = 6 ns) 


Value 
Stel “Paraiasier w 7.228 °6 
54HC and Tie reoarrs eee 
git 
min | Output Transition ee 
tm. | Time Eee el cme 
rr oer oa ac co 
Sic pecscaian fae [aio | | aes | 
te | Delay Time fe es 
(B=) Feo [ee [as fas | 
jun | Propegetion [es [teo | | 200) | 
teat | Delay Time [20 [ae [fo | | 
si CE [te fet [wl | 
tours | Cut Pues Cxatoopr | |aal | | | | 
width PxetoKa [far] | || |_| us 
oe ae ec ies al N= ae 


Cx = 0.1 pF ee 
Bis 00K). (fe aie: |e Sy as 


6.0 | 
Output Pulse a a | eT (fe Se 


Width 


P45 
(forHC423A) | 9 | 2 
fs) Rit 


Atwout | Output Pulse = 
Width Error 
Between Circuits 
i e 


tw) | Minimum Pulse st 
twa) | Width 4.5 aia ere (oe re 
| 6.0 | 


ee 
a ee el ee Ee ee 
Width 


in | 6.0 | 6 
Minimum Gre O0ipe is = | Sebel eS 
Retrigger Time BS GOS) (xs AO8 Se 
en pnwe 
Sn eat Copactanee 


3s | | 
CxsoipF [| | 5 | | | [| 
Pi OOK? the vec tA P= sf == lee Spe 
——————eeEEee 
Input Cap see | 5 | io | | io |) | 10 | op 


faa) Power Dissipation 160 F 
Capacitance P 


(*) lesa is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Referto Test Circuit). Average operting currentcan be obtained by the following equation. Icc(opr) = Cpp° Vcc * fin + Icc’ Duty/100 + Ic/2 (per monostable) 
(Icc’: Active Supply Current) (Duty:%) 
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Output Pulse Width Constant Characteristics Output Pulse Width Constant Characteristics 
(for HC423) (for HC423A) 
K GC56640 K GC56650 


See 
HI WM bee 

Ree TT 
ogee a 
seer | 
me TTT 


2 3 4 5 Vec(V) 


Output Pulse Width Characteristics (for HC423) Output Pulse Width Characteristics (for HO423A) 


tw(ms) tw(ms) 
10° 10° 
10” io- 
10 10 
10° 10° 
10. 10 | 
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TEST CIRCUIT Icc (Opr) 


$-10029 


* TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS 
THAT IN SASE OF SWITCHING CHARACTERISTICS TESTS. 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


twoutttrr 
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M54HC540/541 
M74HC540/541 


OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC540: INVERTED - HC541 NON INVERTED 


» HIGH SPEED 
tpp = 10 ns (TYP.) at Vcc = 5V 

a LOW POWER DISSIPATION 
loc = 4 WA (MAX.) at Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VINL = 28 % Vcc (MIN.) 

s OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
\lou| = lo. = 6 MA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS540/541 


DESCRIPTION 


The M54/74HC540 and HC541 are high speed 
CMOS OCTAL BUS BUFFERS (3-STATE) 
fabricated in silicon gate C*MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The HC540 is an inverting buffer and HC541 is anon 
inverting buffer. 

The 3 STATE control gate operates as a two input 
AND such that if either G1 and G2 are high, all eight 
output are in the high impedance state. In order to 


PIN CONNECTION (top view) 


October 1993 


Tm? 


B1R FiR 
(Ceramic Package) 


(Plastic Package) 


‘I 
i a, 
sl 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1iR 


enhance PC board layout, the HC540 and HC541 
offers a pinout having inputs and outputs on 
opposite sides of the package. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


B 
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M54/M74HC540/541 


CHIP CARRIER 


14 12 13 
alia tm 


S om lwo 
IP Is IF 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| OUTPUT 
1 
| 
i 
1 
ar 


SCoS650 


PIN DESCRIPTION (HC540) 


Pio; SYMBOL SYMBOL | NAME AND FUNCTION 
C= einer. I 19 | 41G,G2_ | G2 Output Enable Inputs 


: 9.34.5, Ai to A8 Data Pee 
6, 7, 8, 9 

18, 17,16, | Y1toY8 | Bus —— 

15, 14, 13, 
12, 11 


P10 [eno | Grouna tov) 
| 20 | Voc __| Positive Supply Voltage _| 


PIN DESCRIPTION (HC541) 


PI Ne SYMBOL SYMBOL | NAME AND FUNCTION 
Paes 19 | 1G,G2_ | G2 Output Enable Inputs 


- 3, 4, 5, Ai to A8 | Data ha 
6, 7, 8, 9 
8,17,16,| Y1itoY8 | Bus ——— 

ae 14, 13, 
12, 11 


a 
| 20 | Voc __| Positive Supply Voltage _| 
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IEC LOGIC SYMBOLS 


| <I ~<I ~<!l 
wan = 


oO sf 


N 


Y 
Y 
Y6 
y 
Y 


oo 


Yn (HC540 Yn (HC541 


| An 


x: "H" or oy ea 
Z: High impedance 


CIRCUIT SCHEMATIC (Per Circuit) 
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ABSOLUTE MAXIMUM RATINGS 


Parameter pValue | nit 
| Vcc | SupplyVoltage | OS tO? | 
| mA 
| mA _| 
a Hoes I 


V 


mA 

mA 
°C 
°C 


Storage Temperature -65 to +150 a 
Lead Temperature (10 S60) ee 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions ts notimplied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Value Unit 
Input Voltage 
Output Voltage 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 


Vec = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC540/541 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter y Ta = 25°C -40 to 85 °C |-55 to 125 °C 
cc 54HC and 74HC 74HC 54HC 


(V) 
Vix | High Level Input eS auee 


Voltage 315| | [315] [ai] | Y¥ 


Pee re ae 
Low Level Input ae a Ee ae ee 
voles ee ee es a 
{|_| 18 |__| 


Vou High Level 
Output Voltage 


1.8 
can Ce ee ee 
45 | y Vi lo=20vA| 44 | 45 | | 44 | | 44 | 

pet ee pss [so[ [ss | [se : 
Vn fiscéomal ate [4st] [ats] [aio 
2.0 

45 

8 


lo=-7.8mA| 568] 58 | | 5.63| | 5.60 | | 


Low Level Output 
Voltage 


saa i ee | 
Vi emer ete ee 
jlo=7.8mA| | ota | 0.26] | 033] | 0.40 


aa Input Leakage 22 = a or GND +0.1 +1 =| LA 

Current 

ot 3 State Output = Vin or Vin +0.5 45 +10 | nA 
Off State Current vo Vcc or GND 
Quiescent Supply = Vcc or GND 4 40 uA 
Current 
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M54/M74HC540/541 


AC ELECTRICAL CHARACTERISTICS (C. = 50 pF, Input tr = tt = 6 ns) 


Test | Test Conditions _| Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


Symbol Parameter oe 


Output Transition 
Time 


Propagation 
Delay Time 


Output Enable 
Time 


Output Disable 
Time 


Cine. Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp 1s defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ° fin + Icc/8 (per gate) 


BN 1D A | [oO] A IN | [A | [oO |p 
olo o |}© o1 1} © on |}O on 


TEST CIRCUIT Icc (Opr.) 


$C06250 
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M54/M74HC540/541 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$-10476 $-10477 S-10476 


INPUTS 
INPUTS INPUTS 


OUTPUTS 


OUTPUTS <i OUTPUTS 


S -10675 


INPUTS 
INPUTS INPUTS 


OUTPUTS 


OUTPUTS OUTPUTS 


(7 SGS-THOMSO ie Se 
s/f whet edie 
841 


ky 


SGS-THOMSON 
NICROELECTRONICS 


M54HCT540/541 
M74HCT540/541 


OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC T1540: INVERTED - HCT541 NON INVERTED 


s HIGH SPEED 
tpp = 10 ns (TYP.) at Voc = 5V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25 °C 

=» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX.) 

» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 6 MA (MIN) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS540/541 


DESCRIPTION 


The M54/74HCT540 and HCT541 are high speed 
CMOS OCTAL BUS BUFFERS (3-STATE) 
fabricated in silicon gate C?MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The HCT540 is an inverting buffer and HCT541 is a 
non inverting buffer. 

The 3 STATE control gate operates as a two input 
AND such that if either G1 and G2 are high, all eight 
outputs are in the high impedance state. In order to 
enhance PC board layout, the HCT540 and 
HCT541 offers a pinout having inputs and outputs 
on opposite sides of the package. All inputs are 
equipped with protection circuits against static 


PIN CONNECTION (top view) 


HCT540 


October 1993 


BIR 
(Plastic Package) 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCTXXXFI1R M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1R 


(Ceramic Package) 


discharge and transient excess voltage. 

This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
designed to directly interface HSC°MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 

IT IS PROHIBITED TO APPLY A SIGNAL TO BUS 
TERMINAL WHEN IT IS IN OUTPUT MODE. 
WHEN A BUS TERMINAL IS FLOATING (HIGH 
IMPEDANCE STATE) IT IS REQUESTED TO FIX 
THE INPUT LEVEL BY MEANS OF EXTERNAL 
PULL DOWN OR PULL UP RESISTOR. 


HCT541 


et 
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M54/M74HCT540/541 


CHIP CARRIER 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
I 
A 
| OUTPUT 
an I 
I 
k 
| ; 
en 


$CO5650 


PIN DESCRIPTION (HCT540) PIN DESCRIPTION (HCT541) 


| PINNo | SYMBOL | NAME AND FUNCTION 
G1, G2 
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IEC LOGIC SYMBOLS 


HCT540 HCT541 


| ~I ~<I ~!l 
WN = 


I~ 
on mo Wah 


Y 
Y 
4 
ie 


Z: High impedance 


CIRCUIT SCHEMATIC (Per Circuit) 


HCT540 HCT541 
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M54/M74HCT540/541 


ABSOLUTE MAXIMUM RATINGS 


pValue Unit 
| Voc | 
| Mi | DCinputvoltage OS toe 5 | 
| Vo | DCOutputvoltage OS tOVoo 05 || 
Esai 
fetter 


Supply Voltage 


| Po | PowerDissipaton | 00) me 
Storage Temperature 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditions is notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


parameter | tue |i 
| Vcc | SupplyVoltage | to | 
| vi_| inputvottage | to 
| Vo_| 


Output Voltage 
Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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M54/M74HCT540/541 


DC SPECIFICATIONS 


| _TestConditions 
: Symbol Parameter Ta= 25 =C -40 to 85 °C -55 to 125 °C 
rae and 74HC 74HC 54HC 
n | Typ. | ax. | Min. { Max. | Min. | Max. 
Vin High Level Input 2.0 2.0 
Voltage 


Low Level Input 
Voltage 
Vou High Level = | lo=-20 (eons 4.4 4.5 4.4 4.4 
Output Voltage re ada 
* Eeemlenl oes] Tee 
VoL Low Level Output lo= 20 nA 0.1 0.1 0.1 
Voltage ve 
4 Md dS Od 
Input Leakage 55 Vi = Voc or GND +0.1 +1 +1 HA 
Current 
3 State Output 55 = Vin or Vit +0.5 +5 +10 LA 
Off State Current ee Vec or GND 
Quiescent Supply uel 5 ieee) Voc or og 40 [ae 
Current 


= i cae TP riry 


case supply V, = 0.5V or 
current Vi = 2.4V 
Other Inputs at 


Vcc or GND 
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M54/M74HCT540/541 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = -6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25 °C -40 to 85 °C |-55 to 125 °C 


54HC and 74HC 74HC 

tTLH Output Transition 
tTHL Time 
tPLH Propagation 
teHL Delay Time 

(for HCT540) 
tPLH Propagation 
tPHL Delay Time 

(for HOT541) 


tpLz 
teHz 


=) 
” 


17) 


@e 
7 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vec * fin + Icc/8 (per gate) 


TO 
7 


| ons | 
ons 
oe 
re 


=> hig; & {OO G |G — 
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TEST CIRCUIT Icc (Opr.) 


HCT540 


SC06250 


S-10106 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 


HCT540 


Yee 


S-10476 $-10477 S-10478 


INPUTS 
INPUTS INPUTS 


OUTPUTS 
OUTPUTS OUTPUTS 


5-10480 : $-10472 


HCT541 


INPUTS 
INPUTS INPUTS 


OUTPUTS 


OUTPUTS OUTPUTS 
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M54/74HC563 
M54/74HC573 


OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HC563 INVERTING - HC573 NON INVERTING 


a HIGH SPEED 
tpp = 13 ns (TYP.) AT Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |loH|=6 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS563/573 


DESCRIPTION 

The M54/74HC563 and M54HC573 are high speed 
CMOS OCTAL LATCH WITH 3-STATE OUTPUTS 
fabricated with in silicon gate C?MOS technology. 


These ICs archive the high speed operation similar 
to equivalent LSTTL while maintaning the CMOS 
low power dissipation. 


These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 

While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 


inversely. When the LE is taken low, the Q outputs 
will be latched precisely or inversely at the logic level 


PIN CONNECTION (top view) 


| 


BiR FiR 
(Plastic Package) (Ceramic Package) 


Y 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXFiR M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


of D input data. While the OE input is at low level, 
the eight outputs will be in a normal logic state (high 
or low logic level) and while high level the outpts will 
be in a high impedance state. 


The application designer has a choise of 
combination of inverting and non inverting outputs. 


The three state output configuration and the wide 
choise of outline make bus organized system 
simple. 

All inputs are equipped with protection circuits 
against discharge and transient excess voltage. 
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M54/M74HC563/573 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


PIN DESCRIPTION (HC563) PIN DESCRIPTION (HC573) 
| PINNo | SYMBOL | NAME AND FUNCTION | | PINNo | SYMBOL | NAME AND FUNCTION — 
1 OE 3 State output Enable OE 


1 OE 3 State output Enable 
Input (Active LOW) 
2, 3, 4, 5, DO to D7 | Data Inputs 
6,7, 8,9 
12, 13,14, | QO toQ7 | 3 State Latch Outputs 
15, 16, 17, 
18, 19 


Input (Active LOW) 
2, 3, 4, 5, DO to D7 | Data Inputs 
6, 7, 8,9 
12, 13,14, | Q0 to Q7 | 3 State Latch Outputs 
15, 16, 17, ° 
18, 19 


Latch Enable Input Latch Enable Input 
Ground (OV) Ground (OV) 
Positive Supply Voltage Vcc Positive Supply Voltage 


IEC LOGIC SYMBOLS 


- Oo 


Ce} 
Q 
Q 
Q 
Q 
Q 
0 
Q 


N OO OO ff W WN 


LC13110 LC13120 
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TRUTH TABLE 


INPUTS OUTPUTS 
OB ff te ft a (Hes79) Q (HC569 


a ao Rance : NO ae * 


a ee ee ees eee eee 
X: DON'T CARE 
Z: HIGH IMPEDANCE 


*, Q/(Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 


LOGIC DIAGRAMS 
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ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter =| ate nit 
V aaa 
V 
| 


v 
| lo | DC Output Source Sink Current Per OutputPin | 8B | mA 
| Pp | PowerDissipation 50) mm 
200 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Value | it_ 


Top Operating Temperature: | M54HC Series -55 to +125 sc 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 | 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC563/573. 


DC SPECIFICATIONS 


Value 


- Ta = 25°C -40 to 85 °C._|-55 to 125 °C 
yh 54HC and 74HC 74HC 54HC 


| Test Conditions _| Conditions 


Symbol Parameter 


High Level Input u : : . 

volege oat meee " 
i ee ee 

Low inal Input Lae ee ee ee 

Mallage een eee dee ates), 


oe 
High Level 


Output Voltage 


VoH 


4. cS wrt er ae eee ae a 
reo] _[lo=7emal 568[58 | |563| | seo) 
Low Level Output no Ffoolorl forl [or 
Voltage a 
6.0 | o 
8. 


0.4 | . 
15 | Ve flweomal | o17 | ozs | [oss | | 0.40 
lo 7.8mAl | ots |o26| | 033] | 0.40 | 


V 
Input Leakage ae or GND +0.1 +1 uA 
Current 
3 State Output = Vin or Vit 5.0 +10 uA 
Off State Current ve Vcoc or GND 
Quiescent Supply | 6.0 | Vi = Vcc or GND 40 uA 
Current 
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AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol Parameter Vv Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
tTLH 


CL 
(pF) 
ef eee 
tPLH 


(V) 
fect Were. We et Ae 
| 6.0 te ae ee 
| 6.0 
| 6.0 
tPLH Propagation 
t Delay Time 
on DO, Q) 
| 6.0, 
| 6.0 | 
| 6.0 


Output Transition 
Time 


Propagation 
Delay Time 
(LE - Q, Q) 


150 


| peepee ne 
| dt 7 | 26 || 3 | ao 
| | 42 | tio] | 140 | | 165 | 
ES ee ee eee 
eee ee eee ee ee 
=: 150 [| 90)! | 225° 


£7 
(om) 


a 
on 
() 


se ae eee se. 
he ad 


a 10 13 15 

|| so fis || 145 | 175 

ss ae Te Ee ee 

| tia | 2o || a | 80 | 
a ee ee ee ee 

3 State Output 

Enable Time 


3 State Output 
Disable Time 


Minimum Pulse 
Width 


Minimum Set-up 
Time 


Minimum Hold 
Time 


InputCapacitance| | | | 
Cout | Output 10 F 
Capacitance P 
Cpp (*) | Power Dissipation for HC563 49 F 
Capacitance for HC573 51 P 
(") Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Ioc/8 (per Gate) 


The CPD when n pcs of FLIP-FLOP operate, can be gained by following equations: 
for HC563 CPD (TOTAL) = 33 + 16 x n [pF], for HC573 CPD (TOTAL) = 33 + 18 x n [pF] 


ns 


2) 
ofa 
cule BOR 
O};O 
— {| |O) 
=~ |W ]o 
— jo |x 
wooo 


oO on 
Oo 


6.0 | 
6.0 | 
| 6.0 
6.0 | 
E 
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M54/M74HC563/573 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tel, teu, (D - Q, Q) 


$-10427/A 


teiz, teze 

The 1KQ load resistors should be connected between 
outputs and Vcc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 


S- 10429 


tPLH, tPHL, (LE - Q, Q) ts, th, tw 


$- 10426 


tPHz, tPZH 

The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 

All inputs except OE input should be connected to Vcc 
or GND line such that output will be in high logic level 
while OE input is held low. 
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M54/M74HC563/573 


TEST CIRCUIT Icc (Opr.) 


oo0 2 090 


{o) 


S - 10465 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HCT563 
M54/74HCT573 


OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HCT563 INVERTING - HCT573 NON INVERTING 


» HIGH SPEED 
tpp = 18 ns (TYP.) AT Vcc =5 V 

=» LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 

» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX.) 

= OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
lo. = [lon |= 6 mA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS563/573 


DESCRIPTION 


The M54/74HCT563 and M54HCT573 are high 
speed CMOS OCTAL LATCH WITH 3- STATE 
OUTPUTS fabricated with silicon gate C?MOs 
technology. 

These ICs achive the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS 
low power dissipation. 

These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 
While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 
inversely. When the LE is taken low, the Q outputs 
will be latched precisely or inversely at the logic level 
of D input data. While the OE input is at low level, 


PIN CONNECTION (top view) 


HCT563 HCT573 


October 1993 


Po? 


BiR F1R 
(Ceramic Package) 


(Plastic Package) 


a tnd 
MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXCiR 


the eight outputs will be in anormal logic state (high 
or low logic level) and while high level the outpts will 
be in a high impedance state. 

The application designer has a choise of 
combination of inverting and non inverting outputs. 
This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
designed to directly interface HSC°MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 

All inputs are equipped with protection circuits 
against discharge and transient excess voltage. 


M54/M74HCT563/573 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 4 
l 
A 
| 1 QUTPUT 
a 
I 
I 


PIN DESCRIPTION (HCT563) 


| PINNo | SYMBOL | NAME AND FUNCTION 
OE 3 State output Enable 
Input (Active LOW) 
12, 13, 14, | QO 3 State Latch Outputs 
15, 16, 17, 
18, 19 
G 


OE 

to Q7 
Latch Enable Input 
| 40 =| GND 

Voc 


o 
a|lN & 
co > 
plo ou 


| GND | Ground (ov) 
| Vcc | Positive Supply Voltage 


- OO 


Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 


N OO Oo F&F W WN 


LC13110 
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3 State output Enable 
Input (Active LOW) 


LC13120 


M54/M74HCT563/573 


TRUTH TABLE 


POE tc s73)_ | (HcTs63) 
ee ee ee 
x 

ae ears |e eee 


X: DON'T CARE 
Z: HIGH IMPEDANCE 
*: Q/(Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 


LOGIC DIAGRAMS 


HCT563 


HCT573 


(7 SGS-THOMSON 8 
S/ | MICROELECTROMICS 
861 


M54/M74HCT563/573 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
supply Voltage -0.5 to +7 
DC Input Voltage -0.5 to Voc + 0.5 


DC Output Voltage 


DC Input Diode Current 
DC Output Diode Current 


Storage Temperature 


Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Ts 


I 

©) 
9 Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 | ons | 
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M54/M74HCT563/573 


_DC SPECIFICATIONS 


| TestConditions | 
(Vv) ace ana 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 
ay High Level Input 2.0 2.0 
Voltage 


Low Level:Input 
Voltage 
VOH High Level Vi= | lo=-20 pA} 4.4 4.5 4.4 4.4 
Output Voltage Vi 
~ | OF |ig=-6.0 mA] 4.18 | 4.31 4.13 4.10 
Vit 
VoL Low Level Output Vi =] lo= 20 pA 0.1 0.1 0.1 
Voltage Vin 
~ | OF |ig= 6.0 mA 0.17 | 0.26 0.33 0.4 
Vit 
Input Leakage 55 Vi = Vec or GND +0.1 +1 +4 pA 
Current 
3 State Output 5.9 = Vin or VIL +0.5 +5.0 +10 pA 
Off State Current me Voc or GND 
Quiescent Supply ee 5 Wc cae Voc or ene + 40 Ral 
Current 


Alcc Additional worst isha Input pin 2.0 2.9 3.0 
case supply V; = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
- Vcc or-GND 


fz SGS-THOMSON 8 
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3 


M54/M74HCT563/573 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


| _TestConditions _| 
Symbol Parameter Yer CL Ta= 25 a -40 to 85 °C -55 to 125 °C 
(pF) Tree. and 74HC 74HC 54HC 
Tye | Mex. | Min. | ia. | Mn | Ba 
tTLH Output Transition | 4.5 | 50 12 15 18 
tTHL Time 


tpty | Propagation 33 Pg [ ae Bo | 


tpH. | Delay Time oa Po aa 39 49 = 
(LE - Q, Q) 

tPLH Propagation 

tpH. | Delay Time a Sn | 2 Se om 
(D - Q, Q) 

tpz. | 3 State Output 45) 60 Bet KO) 18 19 

tezn_| Enable Time a=1Ko] a so 

tezH pisable Time 

oleae [| BREESE 

ns yeild (LE) 

eel ad 
Time 

Sa id OH 
Time 


C oe ae ee eee ee 


a 
Capacitance p 
Cpp (*) | Power Dissipation 51 _ = a c 
Capacitance p 


) Cpp is defined as the value of the IC’s internal equivalent capacitance whichis calculated from the operating current consumption without load 
nee to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Voc * fin + Icc/8 (per Flip-Flop) 


et 
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M54/M74HCT563/573 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tet, tpHL (D - Q) teLH, teu (LE - Q), ts, th, tw 


tpLH, tpHL (LE - Q, Q) 
ts, thy tw 


$-10662 
S-10461 


teLz, tPze teHz, tPZH 

The 1KQ load resistors should be connected between The 1KQ load resistors and the 50pF load capacitors 
outputs and Vcc line and the S50pF load capacitors should be connected between each output and GND 
should be connected between outputsand GND line. line. _ 

All inputs except OE input should be connected to Vcc All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic or GND line such that output will be in high logic level 
level while OE input is held low. while OE input is held low. 


S- 10425 S- 10430 


(7 SGS-THOMSON te oe ihe 
S/ MICROELECTRONICS 
865 


M54/M74HCT563/573 


TEST CIRCUIT Icc (Opr.) 


5 - 10465 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC564 
M54/74HC574 


OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HC564 INVERTING - HC574 NON INVERTING 


» HIGH SPEED 
fuax = 62 MHz (TYP.) AT Vcc = 5 V 

= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 

= HIGH NOISE IMMUNITY 
VNIH = VniL = 28% Voc (MIN) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |lon|=6 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS564/574 


DESCRIPTION 


The M54/74HC564 and M54HC574 are high speed 
CMOS OCTAL D-TYPE FLIP FLOP WITH 3-STATE 
OUTPUTS fabricated with in silicon gate C?MOS te- 
chnology. They have the same high speed perfor- 
mance of LSTTL combined with true CMOS low 
power comsupiion. These8-bit D-type flip-flops are 
controtled by aclock input (CK) and an ouput enable 
input (OE). On the positive transition of the clock, the 
Q outputs will be set to the logic state that were setup 
at the D inputs (HC574) or their complements 
(HC564). | 

While the OE input is low, the eight outputs will be 
in anormal logic state (high or low logic level), and 
while high level, the outputs will be in a high impe- 


PIN CONNECTION (top view) 


BiR 
(Plastic Package) 


(Ceramic Package) 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCXXXF1iR M74HCXXXMiR 
M74HCXXXB1R M74HCXXXC1R 


dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old data 
canbe retained or the new datacan be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in- 
verting outputs. The 3-state output configuration 
and the wide choice of outline make bus-organized 
systems simple. All inputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. 


March 1993 
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M54/M74HC564/574 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


! OUTPUT 
[=e l 

I 

l 


a 


SCOS6S0 


PIN DESCRIPTION (HC564) PIN DESCRIPTION (HC574) 


PIN No SYMBOL | NAME AND FUNCTION PIN No a NAME AND FUNCTION 


3 State output Enable 3 State output Enable 
Input (Active LOW) Input (Active LOW) 
2,3, 4, 5, DO to D7 Data Inputs , 3, 4, 5, DO to D7 Data Inputs 
7,8,9 7,8,9 


6, ’ ’ ? 3 9, 


10 10 


12,13, 14, | QO to Q7 | 3 State outputs 12, 13,14, | QO0toQ7 | 3 State outputs 
15, 16, 17, 15; 16,17; 
18, 19 18, 19 
11 CLOCK Clock Input (LOW to 11 CLOCK Clock Input (LOW to 
HIGH, edge triggered) HIGH, edge triggered) 
| GND __| Ground (ov) | 10 | GND __| Ground (ov) 
| Vcc _| Positive Supply Voltage fe 200 = i, Veen 


LC12440 LC12450 
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M54/M74HC564/574 


TRUTH TABLE 


PoE KT tees | ca) 
ee 
ieee ee ee 


LOGIC DIAGRAMS 
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M54/M74HC564/574 


ABSOLUTE MAXIMUM RATINGS 


| lo | DC Output Source Sink Current Per Output Pin | 85 | mA 
| Pp | PowerDissipation | 00) 
Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter | ate | nit_ 
Top Operating Temperature: M54HC Series 
M74HC Series -40 to +85 ne 


Input Rise and Fall Time 0 to 1000 | 


Veco = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC564/574 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter r Ta = 25°C -40 to 85 °C |-55 to 125 °C 
a 54HC and 74HC- 74HC 54HC 
| ine | Pree [te * 


High Level Input [ae Pe ee 
| POHOW = ca eae ee =} 
ee ee ee ee ee 
balla Level Input | | Co | oS || os | 
Voltage ee a ae ee 
VoH High Level : 
Output Voltage Ps aa | 
5.9 a Sa Ce , 
88) or Uwe See 
lo=-7.8mA| 5.68 | 58 | | 563| | 560; 
Vo. | Low Level Output ‘ Pfootor| [orl | o1] 
Voltage sy |em2m [Yoo [ox [Poa [Po 
rcle. ell Oe Otis: NOd le Oa 
Vi lo=6.0mA| «0.17 | 0.26} ~~ | 0.33 | | 0.40 | 
/6.0|  |lo=7.8ma| | 018|o26| [033] | 0.40 
Ol ca ME as Gal 
Current 
a 
Off State Current Vo= Wee or GND 
Ho | sal el ec Ba 
Current 
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M54/M74HC564/574 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tt = 6 ns) 


| Test Conditions __ ys Value 
Symbol ee Ta = 25°C -40 to 85 °C |-55 to 125 °C 
He ai and 74HC 74HC 54HC 
Typ. | Max. | Min. | Max. | Min. | Max. | 


a Output Transition eS 


ini | Time ” es Be abe |__| 


Propagation 
Delay Time __ 
(CLOCK - Q, Q) 


hal 
tPHL 


3 State Output 
Enable Time 


30. a 
iaz | 8 State Output [se es [as8 [480 | 
tewz_| Disable Time so jm=1ko[— | 17 [25] | a1 | | 38 | 
re | as [ar pes | | se 
fue | Maximum CLock reat] |s| [el 
P| Frequency 50 rai 7 | pas | [a | 
50. a 
twa | Minimum Puls se es to 
twey_| Wieth (CLOCK) se 
[re aa is 8 
Minimum Setup Pps Ps as 
Time re fas ie ee 
as te [8 
Minimum Hold ea orale Se 
Time de ees ao es 


F 
Capacitance p 

Cpp (*) | Power Dissipation 54 F 
Capacitance P 


(*) Cro is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Voc ¢ fin + loc 
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M54/M74HC564/574 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH, tPHL, ts, th, tw 


S- 10450 $-10451 


tpLz, tez tPHz, teZH 


The 1KQ load resistors should be connected between The 1KQ load resistors and the 50pF load capacitors 
outputs and Vcc line and the 50pF load capacitors should be connected between each output and GND 
should be connected between outputsand GND line. line. Ta 

All inputs except OE input should be connected to Vcc All inputs except OE input should be connected to Vcc 
line or GND line such that outputs will be in low logic or GND line such that output will be in high logic level 
level while OE input is held low. while OE input is held low. 


S- 10429 S~- 10430 
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M54/M74HC564/574 


TEST CIRCUIT Icc (Opr.) 


3-10 452 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HCT564 
M54/74HCT574 


OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HCT564 INVERTING - HCTS74 NON INVERTING 


a HIGH SPEED 
fmax = 62 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 

s COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

= OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
lo. = [lou |=6 mA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS564/574 


DESCRIPTION 


The M54/74HCT564 and M54HCT574 are high 
speed CMOS OCTAL D-TYPE FLIP FLOP WITH 3- 
STATE OUTPUTS fabricated in silicon gate C*MOS 
technology. They have the same high speed perfor- 
mance of LSTTL combined with true CMOS low po- 
wer comsuption. These 8-bit D-type flip-flops are 
controlled by aclock input (CK) and an ouput enable 
input (OE). On the positive transition of the clock, the 
Q outputs will be set to the logic state that were setup 
at the D inputs (HCT574) or their complements 
(HOT5S64). 

While the OE input is low, the eight outputs will be 
in anormal logic state (high or low logic level), and 
while high level, the outputs will be in a high impe- 
dance state. The output control does not affect the 


PIN CONNECTION (top view) 


HCT564 


HCT574 


September 1993 


‘a 


Wiis 


~ 


B1R FiR 
(Ceramic Package) 


(Plastic Package) 


ot 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
MS54HCTXXXF1IR M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1R 


internal operation of flip-flops. That is, the old data 
can be retained or the new data can be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in- 
verting outputs. The 3-state output configuration 
and the wide choice of outline make bus-organized 
systems simple. Allinputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. This integrated circuit has input and 
output characteristics that are fully compatible with 
54/74 LSTTL logic families. Mo4/74HiCT devices 
are designed to directly interface HSC*MOS sy- 
stems with TTL and NMOS components. They are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. 


1/8 


875 


M54/M74HCT564/574 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec Sar 
| 
k 
OUTPUT 


5] 


SCOS650 


PIN DESCRIPTION (HCT564) 


PIN No SYMBOL NAME AND FUNCTION 
3 State output Enable 
Input (Active LOW) 
A 3, 4, 5, DO to D7 Data Inputs 
6, 7, 8,9 
12, 13, 14, 3 State outputs 
15, 16, 17, 
8, 19 
11 CLOCK Clock Input (LOW to 
HIGH, a triggered) 
| to | GND | Groundeov) 
Positive Soy Voltage 


IEC LOGIC SYMBOLS 


HCT564 


LC12440 


3 State output Enable 
Input (Active LOW) 


CLOCK Clock Input (LOW to 
HIGH, Ta triggered) 
| GND | Ground(ovy) 
| Veco Positive aan Voltage 


LC12450 
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M54/M74HCT564/574 


TRUTH TABLE 


INPUTS OUTPUTS 
Q (HCT564) 


NO CHANGE 


LOGIC DIAGRAMS 


HCT574 


S- 69513 


5- 6952 @0 01 Q2 Q3 Qs Qs 06 Q7 
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M54/M74HCT564/574 


ABSOLUTE MAXIMUM RATINGS 


Symbol Value 
V 
V 
| 


Supply Voltage -0.5 to +7 
DC Input Voltage -0.5 to Vcc + 0.5 
DC Output Voltage -0.5 to Vcc + 0.5 


CC 
Vi 

fe) 
lik +: 
OK 


| Po | PowerDissipation ES) | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


| Unit _| 
| Veo | ae 
aie ae 
| ix | DC Input Diode Current = mA 
ie | mA _| 
mA | 
Laas 


RECOMMENDED OPERATING CONDITIONS 


7: -55 to +125 
-40 to +85 “Cc 


0 to 500 


Operating Temperature: M54HC Series 
M74HC Series 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 
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M54/M74HCT564/574 


DC SPECIFICATIONS 


| TestConditions _ Conditions Value 


Symbol Parameter ; Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
v) real and 74HC 74HC Fae tee 
ae 


ViIH -High Level Input 


Voltage 


Low Level Input 4.5 
Voltage to 
5.5 
VoH High Level lo=-20 pA | 4.4 4.5 4.4 4.4 
Output Voltage wa 
acs 
VoL Low Level Output lo= 20 pA ar 0.1 Le 0.1 
Voltage Ve 
OF | lo= 6.0 mA 0.17 | 0.26 0.33 0.4 
Vit 
Input Leakage 55 Vi = Voc or GND +0.1 +1 [ei 
Current 
Quiescent Supply | 5.5 | Vi= Vcc or GND Pk ie 40 pe uA 
Current 


Alcc | Additional worst 5.5 | Per Input pin 2.0 2.9 3.0 
case supply V, = 0.5V. or 
current Vi = 2.4V 
Other Inputs at 
Vec or GND 
lo= 0 
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M54/M74HCT564/574 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C | -55 to 125 °C 
He a sane ana Ee rae He 54HC 


| Max. | Min. | en 
FU ail a 
tTHL Time 
38 | on 
ss 


try | Propagation |45/50| | | 20 | 30| | | 45 | 
tpx.__| Delay Time 4s {1s} ___| __} ae | a6 |_| 45. = 
tpz. | 3 State Output #6) oo Reta | ig} go} | ap | ta 

tezw | EnableTime  [45[450;/R.-1kQ| | 23 | 36 | 


tPLz 3 State Output 4.5 | 50 |RLr=1KQ 19 30 — 

tpHz Disable Time 

tees eter tte at te 
Frequenc 

twit) Minimum Pulse 4.5 | 50 15 19 22 

tw(H Width. (CLOCK) 

core [eT ey eT ete 

Time 
Minimum Hold 45 | 50 
ene raicaeaen 


Input | Input Capacitance |_| 10 AO tle =) 40 


ror [atte Tt) Le 

Capacitance 

poleer| | ee | tet tt 
Capacitance HCT574 63 P 

(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 

(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Voc * fin + Icc (per Flip-Flop) 
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M54/M74HCT564/574 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tPLH,tPHL,ts th,tw 


10%. 


CLOCK DUTY : 50% 
| 
fMax = 
Tck 


‘piz, tpHz,tpzi, tPZH, 


OUTPUT 


OUTPUT 


S 10464 


S- 10488 


EACH FLIP-FLOP SHALL BE SET HIGH WHEN SWITCH IS CONNECTED TO GND LINE AND IT SHALL BE SET LOW WHEN 
SWITCH IS CONNECTED TO Vec LINE. 
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TEST CIRCUIT Icc (Opr.) 


$-10452 


INPUT. WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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8 BIT BINARY COUNTER REGISTER (3 STATE) 


a HIGH SPEED 
fuax = 62 MHz (TYP.) AT Vcc = 5 V 
a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 
» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 
a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS (for RCO) 
15 LSTTL LOADS (for QA ~ QH) 
a SYMMETRICAL OUTPUT IMPEDANCE 
loH | = lo. = 6 MA (MIN.) FOR QA ~ QH OUTPUT 
loH |= lot = 4 mA (MIN.) FOR RCO OUTPUT 
s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 
» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS590 


DESCRIPTION 


The M54/74HC590 is a high speed CMOS 8-BIT BI- 
NARY COUNTER REGISTER (3-STATE) fabrica- 
ted in silicon gate C°MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. 


These devices each contain an 8-bit binary counter 
that feeds an 8-bit storage register. The storage re- 
gister has parallel outputs. Separate clocks are pro- 
vided for both the binary counter and storage 
register. The binary counter features a direct clear 
input CCLR and a count enable input CCKEN. For 
cascading, a ripple carry output RCO is provided. 
Expansion is easily accomplished by tying RCO of 
the first stage to CCKEN of the second stage, etc. 
Both the counter and register clocks are positive-ed- 
ge triggered. If the user wishes to connect both 
clocks together, the counter state will always be one 
count ahead of the register. Internal circuitry pre- 
vents clocking from the clock enable. 


All inputs are equipped with protection circuits 


against static discharge and transient excess volt- 
age. 


March 1993 


tre np 


B1iR FiR 
(Plastic Package) (Ceramic Package) 


M1iR C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC590F1R M74HC590M1R 
M74HC590B1R M74HC590C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC590 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec an 
! 
r 
] | OUTPUT 
7 l 
| 
| 


3 


SCOS8S0 


TRUTH TABLE 


NO COUNT 
NO COUNT 


X: DON'T CARE 
RCO = QA’ e QB’ e QC’ e QD’ e QE’ e OF’ « QG’ e QH’ (QA’ to QH’: INTERNAL OUTPUTS OF THE COUNTER) 


LOGIC DIAGRAM 


8-BIT 
BINARY COUNTER 


8-BIT 
REGISTER 


3-STATE 
BUFFER 


QA @B QC QD QE QF QG QH RCO 


OUTPUTS 
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LOGIC DIAGRAM 


ty 


Ce al ae eas es 
ann? 


hac | ae - - - Zz : =e 
gp Cae ap ap ap gp [de Zp 
. a Ag ao «6G ra) GI | 2 =i] a =& a «(6S o («GS ao 6S 
a =z ~ ial || ia peas bal a 


GS 
J jw J jw } a ww J jw 8) 
NK NK AK ae a ee ae 
MD dy IY PR INE TS 
g g g : rf 


IDA KK KK 
AV a ed A 
a rs 6 
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TIMING CHART 


9S00I1-S 


——_——_—__—___»| 
3ONVG3dNI | 
HOIH , 


YV3AIO YSLINNOD 


| 
| 
| 
| 
| 
| 
| 
| 
| 
t 
| 
| 
| 
\ 
| 
I 
| 
| 
| 
\ 
| 
1 
1 
! 
\ 
l 
! 
I 
| 
! 
! 
! 
| 
| 
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M54/M74HC590 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


1,2,3,4,5,| QAto QH Outputs 
6, 7, 1 


Counter Clock Input 


CCKEN Counter Clock.Enable 
Input 


12 
Register Clock Input 

Rn AO el Ripple Carry Output 

16 


Positive Supply Voltage 


LC12460 


ABSOLUTE MAXIMUM RATINGS 


Vale | nit_ 

Supply Voltage 
Vi 
es eee Ae 


DC Output Source Sink Current Per Output Pin (RCO) £29 
(Qa - Qu) + 35 


V 
mA 
mA 
mA 

mA 

mW 

°C 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 


0 to 500 
0 to 400 
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M54/M74HC590 


DC SPECIFICATIONS 


Symbol Parameter | y Ta = 25 °C 
(vy 54HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

Viq__| High Level Input re ee a ce a ee 

Voltage ees ae a oe ee 

6.0 | ie ee eae a ee ee 

Vi__| Low Level Input a ee ee eae ee 

Voltage ee a a i ae ee ee ee 

tet thee 


(for RCO output) 


“12 | 
Vox | High Level 12 oh. ee 
Output Voltage rape lo=-20 pA Bars ear ee 


re Poe{ testa t 

rm r45| Vt liowaomalate [ast | [ats] [aiol 

lon 5.2 mA samals68| 58 | |s63| | 5.60, 

| 2.0 | M- Fiafeo|  [19| [19] 

145} yy, |lo20MA | 44 | a5 | | 4 | | 4 | 
so rsefeo| [se| [ss] | ¥ 

Vi lo=-8.0 mA 6.0 mA ate 18 | 4.31 | 31 P| 4.43 | 13 | | 4.40 | 10 a 

(60|  |lo=-7.emal 5.68 | 58 | | 563/ | 5.60 | 
Sana Ce cD 
ras | y 
4.5 | 


Low Level Output 


a th on 
0.1 0.1 0.1 


vi [ignaomal | or7 | 02s | [oss | [040 
fo=52mal [ote o26| | 0s3| | 0.0 | 


Low Level Output for | | os | 


Voltage te foul Fao bert Tar 


Vou High Level 
Output Voltage 
VoL 
0.1 
ee i om easel clea es een: 
ee Pas | Vi lo=6.0mA] |} 0.17 | 026] | 033] ‘| 0.40 
lo=7.8mal | ois{o26| [oss] | 0.40 


(for QA to QH 
Input Leakage Vi= ee or GND +0.1 +1 +1 uA 
Current 


outputs) 

3 State Output Vo = Vcc or GND +0.5 +5 +10 LA 
Off State Current 

Quiescent Supply Vi = Vec or GND 4 40 LA 
Current 
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M54/M74HC590 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test eel Value 
7 Ta = 25°C -40 to 85 °C |-55 to 125 °C 
aR 54HC and 74HC 


Output Transition 
Time (Qn) 50 
Ee 9) 


{TLH Output Transition 
tTHL Time (RCO) 


Symbol Parameter 


Propagation 
Delay Time 
(CCK - RCO) 


tPLH Propagation 
Delay Time 
(CCLR - RCO) 


tPLH Propagation 
tPHL Delay Time 
(RCK - Q) 


Output Enable 
Time 


2 
a 
tpLz Output Disable 
tpHz Time 
fax Maximum Clock 
Frequency [Pes [ee Tt 
retet tat ta — 


way Mirivum Pulse 00 [as as 
hy | Wit 0 ete To 
seit oe a 


With ee 
os es 
Minimum Set ee ee 
Time 50 Ta 20 [es [a0] 
CoKEN-co¥) [1 [Pe ar at [Te 


Minimum Pulse ao SHES 
50 
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M54/M74HC590 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 


Minimum Hold 
Time 


Minimum Hold 
Time 
aa -E-Rt pe] - 19 


rae eae 


Cpp (*) | Power Dissipation 
Capacitance 


(*) Cro is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vec * fin + loc 


TEST WAVEFORM Icc (Opr.) 


Q OUTPUTS 


$-10053 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10052 
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8 BIT REGISTER BINARY COUNTER 


a HIGH SPEED 

fuax = 35 MHz (TYP.) AT Vcc = 5 V 
mn LOW POWER DISSIPATION 

Icc = 4 LWA (MAX.) AT Ta = 25 °C 
» OUTPUT DRIVE CAPABILITY 

10 LSTTL LOADS 
a BALANCED PROPAGATION DELAYS BiR FiR 

tPLH = tPHL (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


lo. = |lon| = 4 mA (MIN.) 
» HIGH NOISE IMMUNITY Cont 
VNiH = VNIL = 28 % Voc (MIN.) 


» WIDE OPERATING VOLTAGE RANGE MiR CiR 
Vcc (OPR) =2VTO6 V (Micro Package) (Chip Carrier) 
a PIN AND FUNCTION COMPATIBLE ORDER CODES : 
WITH 54/74LS592 M54HC592F1R M74HC592M1R 


M74HC592BiR M74HC592C1R 
DESCRIPTION 


The M54/74HC592 is a high speed CMOS 8 BIT 
REGISTER COUNTER fabricated in silicon gate 
C°MOS technology. Ithas the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 

The M54/74HC592 is a parallel input, 8 bit storage 
register feeding an 8 bit binary counter. Both the re- 
gister and the counter have individual positive edge 
triggered clock. In addition, the counter has direct lo- 
ad and clear functions. Expansion is easily accom- 
plished by connecting RCO af the first stage to the 
count enable of the second stage. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| OUTPUT 


7 
eo 


i 


SCOS6S0 


NC = 
No Internal 


Connection parsed 
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M54/M74HC592 


TRUTH TABLE 


== FUNCTION 
CCK 


RCK |CLOAD CCKEN N| CCK 
X: Don’t Care 


RCO = QA’ e QB’ e QC’ e QD’ e QE’ e QF’ e QG’ e QH’ 
(QA’ to QH’: Internal outputs of the counter) 


TIMING CHART 


VLLLLL LLL 2 DONT, CARE, UNTIL POSITIVE EDGE, OF RCK GOES 9H ///// 
LISI DDI ISI ADI IP DAT ADH IS IID D AIA IIIT, 
PO ADAPT DDD IITA LATA AAD DGD PLD MA ie, 
EOP AMA I Ll Pd LILA PAID IL ELT 
CE SLD A Hl Ay A Ae hip MG Ly La hy is DL 
PPADS AD ADD AAD NAA AMADA DALAL AIP D ADL 
CMSA LG AY Le le Ll LL A de ag LA 
DML TAIT I EL DADA A ADD DIL SAD LAGE 


eueenes 
NNNWNWN NWS 


or 


2592 253 254 255 O 1 2 5 0 1 252 253) 253 253 


RESISTER DATA LOAD COUNTER COUNT 


eer STORE TO COUNTER CLEAR HOLD 
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LOGIC DIAGRAM 


CCK (11) 


CCKEN (2), | : 
£ 


pera. Ip0 
CCLR (10) 


clon (14) 
A (15) 


RCK (13) 
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M54/M74HC592 


BLOCK DIAGRAM 


8-BIT BINARY 
COUNTER 


L€15130 


PIN DESCRIPTION 


SYMBOL | NAME AND FUNCTION 


Counter Clock Input 


12 CCKEN Counter Clock Enable 
Input 
e 


Register Clock Input 
CLOAD Counter Load Input 
8 | GND __| Ground (ov) 


Positive Supply Voltage 


ranmnmoonm »,r 


LC13150 


ABSOLUTE MAXIMUM RATINGS 


Value | nit 
|__lo | DC Output Source Sink Current Per Output Pin, | 25 | mA 
| Po | PowerDissipation =| mw 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter | Value nit 
Supply Voltage | toe 
oe Input Voltage ee 


| Vo | OutputVolage ———.|— ™———i*T Voltage 0 to fT  OtoVes s*d 


Operating Temperature: M54HC Series -55 to +125 i 
M74HC Series -40 to +85 °C 
tr, te Input Rise and Fall Time 0 to 1000 ns 


Voc = 4.5 V 0 to 500 


0 to 400 


DC SPECIFICATIONS 


| Test Conditions _| Conditions Value 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
VIH 


High Level Input | 2.0 Er ee eee 2 ee ce ee 

Voltage 4.5 | er a a ee 

6.0 | er ee ae eo ee ee 

ae a ee ee Es eee 

| a ee ee ee 
| _{ 1s} __|ie} {18 


vor | Hance! [20], - ie feo | fie| [ae 
oupa vote Tas] Yy, | omeovd aa Tas | Lan [Taal | 
59 | 9 peo { [ss 9 | | 5g | 9 aa 


Low Level Input 
Voltage 


Vi [ional ate [eat [ais> pato] | 

s65|58| |ses| | seo] 

Cow Level Output [2.0 | _ poo Pert Part Par 
- IH 


Voltage 


< 


i ae 
or Sees el 
Vi [lox 4.0mal | oi7 |o26| | 033] | 0.40 | 
flo=52mA|___[o.18[o26| | oas| | 0.20 | 


ea [ ove a a 
Quiescent Supply Vi = Voc or GND oy eae 
Current 


GyscsTHomson 
\/ i Seo emia 
897 


M54/M74HC592 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tp = 6 ns) 


Value 
Symbol| Parameter so -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
| state | Min. | Max. | 
tTLH Output Transition i 
s 


Propagation 
Delay Time | 
(CCK - RCO) 


is?) 
© 
NJ 
on 


— [a 
® | Or 
— | |cO 
O }O}O 
— ||P 
© |P 


ee 
(ee) 
—_— 
Oo 
o1 
NO 
jo) 
ol 


Propagation 


Delay Time __ 
(CLOAD - RCO) 


Propagation 
Delay Time _ 
(CCLR - RCO) 


w 1 | Jon fon [PS Joo [A 
BRIO/S [6 |O /8 la |= 
no ree) 
pip N pion 
S 


NO 

o1 

(j=) 
S |] a 


Propagation 
Delay Time 
(RCK - RCO) 


Maximum Clock 
Frequency 


tw(H) Minimum Pulse 
twiL) Width 


twit) Minimum Pulse 2.0 
Width 
(CCLR, CLOAD) 


Minimum Set-up 
Time 
(CCKEN - CCK) reo 


Minimum Set-up 
Time 


(RCK - CLOAD) 
(A ... H- RCK) 


Minimum Hold 
Time 


Minimum 
Removal Time 


6.0 | 
|e neat easctinee 


Cpp (*) | Power Dissipation a F 
Capacitance E 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Cpp * Voc * fin + loc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


CCK 


$C07480 


sco7500 


ky 
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3C07510 


GND 


$C07520 


GND 


$C07530 
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lec (Opr.) TEST CIRCUIT 


LO13300 
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8 BIT BINARY COUNTER WITH INPUT REGISTER (8-STATE) 


=» HIGH SPEED 
fax = 80 MHz (TYP.) AT Vcc = 5 V 

» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS FOR RCO 
15 LSTTL LOADS FOR Qn 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» SYMMETRICAL OUTPUT IMPEDANCE 
lo. = |loH| =6 mA (MIN.) for Qn _ 
lo. = }loH| = 4 mA (MIN.) for RCO 

= HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Voc (MIN.) 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6V 

a» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS593 


DESCRIPTION 


The M54/74HC593 is a high speed CMOS 8 BIT 
REGISTER COUNTER (3 STATE) fabricated with 
silicon gate C?MOS technology. It has the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 


The M54/74HC593 consists of a parallel input, 8 bit 
storage register feeding an 8 bit binary counter. Both 
the register and the counter have individual positive 
edge-triggered clock. In addition, the counter has di- 
rect load and clear functions. Expansion is easily ac- 
complished by connecting RCO of first stage to the 
count enable CCKEN, of the second stage etc. 


The M54/74HC593 comes in a 20 pin package and 
has 3 state I/O, which provides parallel counter out- 
puts. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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BiR 


(Plastic Package) (Ceramic Package) 


nd 


CiR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC593F1R M74HC593M1R 
M74HC593B1R M74HC593C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


oO 
© Pc11520 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 


TRUTH TABLE 


EUS FUNCTION 
1G |G{ CCLR | CCKEN | CCKEN CLOAD | RCKEN 
H X Xx X Xx X Xx x | ALL QBUS BECOME HIGH z AND 
CAN BE APPLIED ANY DATA 


THE OUTPUT DATA OF THE 


COUNTER IS ENABLE ON QA 
THRU QH 


COUNTER IS CLEARED TO ZERO 


X | THE DATA OF Q BUS IS LOADED 
INTO COUNTER 


H X | REGISTER DATA IS NOT 
CHANGED 


X: Don't Care 
RCO = QA’ e QB’ e QC’ e QD’ e QE’ e QF’ e QG’' e QH’ 
(QA’ to QH’: Internal outputs of the counter) 
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LOGIC DIAGRAM 


G (19) 
G (18) 
CCLR (12) 


CCKEN (15 
(5) 4 


CCKEN (14) 


CCK (13) 
CLOAD (9) 


RCKEN (17) 


RCK (16) 
A/QA (1) 


B/QB (2) 


C/ac (3) 


D/QD (4) 


E/QE (5) 


F/QF (6) 


6/06 (7) 


H/QH (8) 


e 
\/ 
Me GATING FOR RCK 
¥' IS SIMILAR IN 


DETAIL TO THAT 
SHOWN FOR CCK 


i 


pop ee ee 


AIC 


1 D L 
le ae 
GAR Q 


] 
at 


fala 


ca 
Lc 
an Vo 
4 
fo} ro 
_ 


fae 
we 


Ic ! 


ae Pes 


r 


: 
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RCO (12) 


LC13140 
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PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


1, 2, 3, 4, A/QA to Binary Outputs 
5,6, 7, 8 H/QH 


CLOAD Counter Clock Load 
Input 


Ripple Carry Output 
CCLR Counter Clear Input 


Counter Clock Input 
14,15 CCKEN, Counter Clock Enable 
CCKEN Inputs 
RCK Register Clock Input 
17 RCKEN Register Clock Enable 
Input 


18, 19 Output Enable 
Ground (OV) 
20 | Veco Positive Supply Voltage 


Vcc 


ABSOLUTE MAXIMUM RATINGS 


Vi DC Input Voltage 


DC Output Voltage 


Power Dissipation 
Tstg Storage Temperature 
Th Lead Temperature (10 sec) 


Symbol | ———séParameter | Vale |i 
Supply Voltage 


DC Input Diode Current 
DC Output Diode Current 


DC Output Source Sink Current Per Output Pin (RCO) + 20 mA 
(QA - QH) + 35 


DC Vcc or Ground Current 


IEC LOGIC SYMBOL 


CCLR 


CCKEN (15) 
CCKEN (14) 


L€13180 


-0.5 to +7 


-0.5 to Vcc + 0.5 


500 (* 
a <(: eeeee rae 


300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is not implied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


a a ee ee Be ~RE 


Operating Temperature: M54HC Series 
M74HC Series 


-55 to +125 °C 
-40 to +85 °C 
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DC SPECIFICATIONS 


Test | Test Conditions _ Value 


Symbol Parameter 2 Ta = 25°C -40 to 85 °C | -55 to 125 °C 
—_—_ 54HC and 74HC 74HC 54HC. 


stb itine_ “Pri = Sa 

High Level Nao (Ra ea a FF J i 
Voltage ea ae | 

4.2 42 | |42] | 

Low Level hes Pt Ct os | os | os | 
Voltage pf ft 8 188 V 

is 1.8 

Vou High Level fi9] | 49 | 


Output Voltage 
(RCQ) 


ey ee ee 

Von | High Level ; pss Tao | Pas {Pig PI 
cutvotace [as | Yi | or200k 44 Cas [44 | [aa 
GAG reef eo | tsa [fsa | Y 


io=78ma| 565| se || 503 | | 5.0 


Vo. | Low Level Output rf oolor| for| [or 
Voltage lo= 20 HA 00 fot | joa} | or 
es ast fon Oe (Otc. Od). 1 0ga)) * 
Vi ina 017} 026| |033/ | 0.40 | 
p60. jion52mal | ote|o2| [oss] | 40 | 
Vo. | Low Level Output OO Ot Ors | oy 
Voltage Vie lo=20pA| | oo | or | ~~ | o1 | | os | 
onan Foo] [Too fer[ tert foer] ¥ 
vi Ho=soma__/ 07 | o26___{ 0a _ _ 040 
on 7.8mAl | 0.18 | 0.26 | | 0.33 | 0.40 | 


Input Leakage 204 Vcc or GND +0.1 LA 
Current 
3 State Output = Vin or Vit +0.5 +5.0 +10 pA 
Off State Current oe = Voc or GND 

Icc Quiescent Supply Vi = Vcc or GND 40 uA 
Current 
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AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 6 ns) 


Test Conditions Value 
Symbol| Parameter . Ta = 25°C -40 to 85 °C | -55 to 125 °C 
ane and 74HC 74HC 54HC 
ne 
| Typ. | Max. | Min. | Max. | Min. | Max. | 


= ae (ae eR ca “BT 
tna, | Time (RCO) 50 es fas [is [ae ns 

7 as [is [9 | 

hs Led aia 0 00 [5 0 
tm | Time(Qn) [45] 5 a ae is ie] 

so. ete} fo ie 


ns MOB 10. Bee ls Bib 
~ ee ea ee ee 


—_ 


Propagation 
Delay Time 
(CCK - Qn) 


tPLH 
tPHL 


re 
Propagation P08 [aio [fees | [ais 
Delay Time 50 [er [ae [Ps8 [es] 
LOAD -Qn) Teg [es [as | [as | se | 
Fee [240-300 | [a0 | 
60 fs ast | at | 
inw | Propagation p Fane | 200 | ars | [a0 | 
Delay Time 50 fe [ae [ss [fos] 
(COLR-On) gg [ee er [a [oe 
[faze [250 [Pas | [ars | 
150 fe To [es [fs] 8s 
a0 Ter [as [fe foe 
jan) Propagation Fae [250 [Pats [375 
tna. | Delay Time 50 Fas [so | fos | [75] 1 
(COK-RCO) Teo” a 0 [ee 
tPLH Propagation Pa | | 152 | | 205 | | | 370 | P| 44s 
tm | Delay time _ [45 60 See 
(CLOAD - RCO ee 
jn) Propagation [Fite [ees [200 [P00 | 
tra, | Delay Time _ 50 [Fee [as || se | ee] 
eee OO) Te) ee 
in| Propagation - Fee [360 | [450 [ a0 
ima. | Delay Time 50 [er re [Fo | [08 
Gene). Jen: a0 Pa fr [To J 
ra_| 8 State Output Pe Fas [400 [20 1 
tran] Enable Time sofri-tKo[ [ae | 2a | | a5] | 44] 
reo a 
[ee [zs || 220 | [20s | 
150 }Fu=1Ka[ [22 [a5 | | aa | [sa] ms 
Fe Pao [ar [as 
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M54/M74HC593 
AC ELECTRICAL CHARACTERISTICS (continued) 


Test ‘i Value 
Symbol Parameter 7 Ta = 25°C -40 to 85 °C | -55 to 125 °C 
aE slo] 54HC and 74HC 74HC 54HC 


tPLz 3 State Output 
tpHz Disable Time 50 |RL=1KQ 
2.0 


= {rp [= j= Im ia no Ino |< 


Maximum Clock 5.4 
Frequency 
| 6.0 


Minimum Pulse in 44 
ee ais 
6.0 | ee ea 


a Pulse 40 


Nm |= — iN 


NM |po |=. [po [po [= w loll 
no foo | [no Joo | wip | 


— 
ine) 
on 
4 
fo?) 
Oo 
— 
co 


Time Time (CCKEN, 
nae CCk) 


our 
ae 
ee 
ei 
aed 
fe 
eed 
ee 
eal 
al 
z= 
Eso 
eel 


Minimum Set-up 


as 
Time __ 20) 50 id 


(RCKEN - RCkK) 6.0 | 


Minimum Set-up 
Time 


(RCK - CLOAD) 


—k 
on 
= {co |r | 
© |or {iN [Po 
nm js | 
= {Pr [= }a@ |w 
OIN |G |WO/|o 


~ 
a 
a 
—- 
oO 


Minimum Clear 


Remuval Time Lae 
(CCLR, CLOAD) Nei. 


Input Capacitance —- 
Power Dissipation A 


Capacitance 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ° fin + loc 
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8 BIT SHIFT REGISTER WITH OUTPUT LATCHES (3 STATE) 


a HIGH SPEED 
fuax = 55 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
loc = 4 WA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
Vani = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS FOR QA TO QH 
10 LSTTL LOADS FOR QH’ 

a SYMMETRICAL OUTPUT IMPEDANCE 
llou| = lo. = 6 mA (MIN.) FOR QA TO QH 
llou| = lot = 4 mA (MIN.) FOR QH’ 

ms BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2 V TO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH LSTTL 54/74LS595 


DESCRIPTION 


The M54/74HC595 is a high speed CMOS 8-BIT 
SHIFT REGISTERS/OUTPUT LATCHES (3-STA- 
TE) fabricated in silicon C°MOS technology. It has 
the same high speed performance of LSTTL com- 
bined with true CMOS low power consumption. This 
device contains an 8-bit serial-in, parallel-out shift 
register that feeds an 8-bit D-type storage register. 
The storage register has 8 3-STATE outputs. Sepa- 
rate clocks are provided for both the shift register 
and the storage register. 


The shift register has a direct-overriding clear, serial 
input, and serial output (Standard) pins for casca- 
ding. Both the shift register and storage register use 
positive-edge triggered clocks. If both clocks are 
connected together, the shift register state will al- 
ways be one clock pulse ahead of the storage regi- 
ster. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


April 1993 


B1R 
(Plastic Package) (Ceramic Package) 


Set nd? 
M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC595F1R M74HC595M1R 
M74HC595B1iR M74HC595C1R 


PIN CONNECTIONS (top view) 


S-7086/ 


< 
o 
= 


19 


SCK 


NC = $-7087/1 
No Internal 
Connection 
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M54/M74HC595 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


8 | 
A 


OUTPUT 


a 


SCOS6S0 


OUTPUT 


QA THRU QH OUTPUTS DISABLE 
QA THRU QH OUTPUTS ENABLE 
SHIFT REGISTER IS CLEARED 


X FIRST STAGE OF S.R. BECOMES "L" OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 


TRUTH TABLE 


FIRST STAGE OF S.R. BECOMES "H" OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 


STATE OF S.R IS NOT CHANGED 
S.R. DATA IS STORED INTO STORAGE REGISTER 
STORAGE REGISTER STATE IS NOT CHANGED 


X: DON'T CARE 


LOGIC DIAGRAM 


SERIAL OUT 
QH' 


8-BIT 
STORAGE REGISTER 


3- STATE 
BUFFER 


15] 1 
QA QB QC QD QE QF QG GH 


PARALLEL OUTPUTS 
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M54/M74HC595 


LOGIC DIAGRAM 


LW, D\/ \/ WW, VW, Vy, .W, 
15 1 2 3 4 5 6 


QA as ac aod QE QF QG 


TIMING CHART 


(NOTE) - HIGH IMPEDANCE 5-10072 
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PIN DESCRIPTION IEC LOGIC SYMBOL 
| PINNo | SYMBOL | NAME AND FUNCTION | 


1, 2,3, 4,5, | QAto QH Data Outputs 
6, 7, 1 
Serial Data Outputs 


SCLR Shift Register Clear 
Input 
Shift Register Clock 
Input 


Output Enable Input 
Serial Data Input 


Input 


Ground (OV 
Positive Supply Voltage 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Cate | it 
£ 
Pa silee =| 


Lc11920 


| lo | DC Output Current Per OutputPinQH’ | RH 
| Po | PowerDissipation | 00) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Value | Unit _| 
| Vcc | Supplyvotage | to 
| vi | inputvottage toe 
| Vo | Outputvotage tee | 
Le Operating Temperature: M54HC Series °C 

M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
0 to 400 
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<— + ewe 


DC SPECIFICATIONS 


| Test Conditions _ Conditions Value 


Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
7 54HC and 74HC 74HC 54HC 
(attests [Pate ee 
High Level Input Naas ee ee ee ee ee 
Voltage Fe a Oe ee 
Fe ae 4.2 7 ae 
Low hail Input an ae ee ee ee ee ee 
Voltage pp V 
| 4.38 | | 4.38 | 8 1.8 


High Level 
Output Voltage 
(for QH’ output) 


Vou 


| 
4. en caste x hemat ee beet feet 
6.0 | Hors2mal sae | 68 | 1 sea __1 seo |__| 
E20 lis 19 | | 16] | 
Vin | 10720 HA Canfas | [aa | [aa 
eo] 0 
45 


High Level 


Output Voltage 
fr iil fse{eo{ [set [set | ¥ 


Vi lamps tee — teat} 


fonzemal See sa | [sea] [500 

Cow Level Oupat [20 y_ Poo for fort [ont 
votes sou) [#5] ve | 2004 00 Tos Pos To 
ia foo Pox fort for} 


ign 82mal[ 018 [026 | [033 | [a0 
Var | Low Level Output es ee 
Votage cd 

(er OAtGH Teo] 6 es er 
ras vi feetmal | oar [oas| [oss | [oan 


coer aL | 0.18 | 0.26 | | 0.33 | | 0.40 | 


Input Leakage $0} Vcc or GND +0.1 HA 
Current 
3 State Output = Vin or Vit +0.5 +5 +10 LA 
Off State Current ie = Voc or GND 

lec Quiescent Supply Vi = Vcc or GND 4 40 uA 
Current 


{7 SGS-THOMSON = 
S/ | MICROELECTRONICS 
913 


M54/M74HC595 


6 ns) 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr 


(op) 2 = 2 = 5 cell i ee 
Oo = A PRRRPRREREREE EERE testi [[TT | PASH 


C : C 
x =< 

| in W 
—_ and 

c ao 


i © (oe) (oo) 
— LL © 
CRSESESESESE SEAT CAEAEAESERES 
oS 
> S 


Value 


-40 to 85 °C 
74HC 

| Max. | 

E75 

15 | 

aia. 

| 95 | 

ales. 

[ag5 

| 44 

oa) 

| 190 | 
s [fae 
o| | 240 | | 285 
of fae [Ps 


ions 


RL=1K 


Test Condit 
50 


, |2 |g 5 Be ‘ie g g 3 

2 O @ ene ree ae a. Q o® 2 3 <+|3 o 

=  — —_ o@risc@Gq\o@e SE SE Os a SS |e QO -— 

& Le - = E zw E 2 E ‘on= OF EO O << 

ar HG EG eo -O!|ae : o — O F 5 ¢ = o = = O 

x sZFo je Joes | okie | oe 2 © 22 |E: e-cl|2-je/2 0 

a. ao ao aexl/anjtiansx ee! Si Zo ESS E246 @ 5 
SE =-= SG9 1/2/90 | Sol OS Ho |aeo ESO ERO lEE 
OF OF aavtiadi®@laat o Ww oO Su 2e%\es2/sF2 

ro) 

2 rT 2 T - 2 oe | a rT a + N x r a5) 

|} fee jee [zz fez [pe [ee dee fa 2 
“) 
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M54/M74HC595 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Ta = 25°C -40 to 85 °C |-55 to 125 °C 
amen, Taraer a cs S4HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
ts Minimum Set-up 
50 
Minimum Set-up 
Time 50 
(SCRL - RCK) 6.0. 


ean 

ae 

fn! 

al 

aa 

fet 

tn | Minimum Hold as)@ | [— 
Time 50 fea 
| 6.0 | Pe 

[ew 

a 

ae 

fee at 


Time 
(SCK - RCK) 


hm | IAS Js Js | 
= 10 [9 |o |o | on 


tREM Minimum Clear 
Remuval Time 50 
Input Capacitance 
(*) | Power Dissipation 
Capacitance 


(") Crp Is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crep * Vcc * fin + Icc 


— = 1/0 |= ip /mialja JIN 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


tPLH/t PHL 


QA toQH 


tTLH / tTHL 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 
WAVEFORM 3 WAVEFORM 4 


50% 50%. 


S-10076 


WAVEFORM 5 WAVEFORM 6 


tw 


QA toQH 


QAto QH 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 


S-10080 


S-10080 
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8 BIT LATCH/SHIFT REGISTER 


a HIGH SPEED 

fuax = 60 MHz (TYP.) AT Vcc = 5 V 
a LOW POWER DISSIPATION 

loc = 4 pA (MAX.) AT Ta = 25°C 
a HIGH NOISE IMMUNITY 

VNIH = VniL = 28 % Voc (MIN.) 
a OUTPUT DRIVE CAPABILITY FiR 

10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


|1OH| = lot = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS cont 


tPLH = tPHL 
a WIDE OPERATING VOLTAGE RANGE M1iR CiR 

Vcc (OPR) =2 VTO6 V (Micro Package) (Chip Carrier) 
a PIN AND FUNCTION COMPATIBLE ORDER CODES: 

WITH 54/74LS597 M54HC597F1R M74HC597M1R 

M74HC597BiR M74HC597C1R 
PIN CONNECTIONS (top view) 

DESCRIPTION 


The M54/74HC597 is a high speed CMOS 8-BIT 
LATCH/SHIFT REGISTER fabricated in silicon gate 
C?MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


This devices comes in a 16-pin package and consist 
of an 8-bit storage latch feeding a parallel-in, serial- 
out 8-bit shift register. Both the storage register and 
shift register have positive-edge triggered clocks. 
The shift register also has direct load (from storage) 
and clear inputs. 


All inputs are equipped with protection circuits NC = 


am Internal 
against static discharge and transient voltage ex- ee 
cess. 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 


r 


| | OUTPUT 
oe: 

I 

| 


“J 


SC0S650 


OUTPUT 


TRUTH TABLE 


S.R. IS CLEARED TO "L" 
INPTU REGISTER DATA IS STORED INTO S.R. 
f FIRST STAGE OF S.R. BECOMES "L" OTHER STAGES 
aa STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 
FIRST STAGE OF S.R. BECOMES "H" OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 


X: DON'T CARE 


LOGIC DIAGRAM 
PARALLEL INPUTS 


A B C 0 £E F GH 


INPUT REGISTER 


8 -STAGE 
SHIFT REGISTER 


QH’ 
SERIAL 
OUTPUT 
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LOGIC DIAGRAM 


o 


Oo 
a Q Q a) x 
O 
vo Wan WY) naw 
‘a 


Brel 


ry 


: se 
x< 
Y 
2) jog 


e) o} 
—) a Q x 

Ss) oO 
nN aun wan 
if U) 


S 10564 
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M54/M74HC597 


TIMING CHART 


eng 
ttt _p ttt 
ace Seems OG 


E ccnete cat Te 
H L L 


LEAR SHIFT 
REGISTER SERIAL SHIFT SERIAL SHIFT | SERIAL SHIFT 
<——_____ — —___—_+ 


m ane. | 
LOAD PARALLEL LOAD LOAD PARALLEL LOAD PARALLEL LOAD PARALLEL LOAD 
INPUT REGISTER SHIFT REGISTER INPUT REGISTER SHIFT REGISTER SHIFT REGISTER INPUT REGISTER ANO 
SHIFT REGISTER 


S- 10565 
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PIN DESCRIPTION IEC LOGIC SYMBOL 


Storage Clock Input 
(LOW to HIGH 


Edge-triggered) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 


| Symbol_| 
0.5 t0 +7 

| lo | DC Output Source Sink Current Per Output Pin | 26 mA 

| Po | PowerDissipation TS) S| 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition Is notimplied 
(") 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol! Parameter 
Supply Voltage 
ee Wie. tod Input Voltage 


Ve 

Vi 

Vo Output Voltage 
Top 


-55 to +125 
-40 to +85 
Input Rise and Fall Time 0 to 1000 


0 to 500 
0 to 400 
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7 MICROELECTROMICS 
921 


M54/M74HC597 


DC SPECIFICATIONS 


Value 
Symbol Parameter V Ta = 25 sd @ -40 to 85 sl @ -55 to 125 ad Unit 
vy 54HC and 74HC 74HC 54HC 
Via | High Level Input Pas {| | 15 | | 
Voltage 
Vit Low Level Input 2.0 
Voltage 


VOoH High Level Vie 
Output Voltage Vie 


. 
Vin 
6.0 | or 


Input Leakage Vi 
Current 


fo) 
—_— 
N 


Icc Quiescent Supply 


© |: 
hk 
(ee) 


Current 


Test Conditions 
Symbol Parameter -40 ie °C |-55 S i °c 
tTLH Output Transition 
tTHL Time 
tPLH Propagation 
tPHL Delay Time 
(SCK - QH’) 
tPLH Propagation 
tPHL Delay Time 
(SCLR - QH’) 
tPLH Propagation 
tPHL Delay Time 
(SLOAD - QH’) 
tPLH Propagation : 
tPHL Delay Time A 
(RCK - QH’) vi 


6/8 


MIN TR [>] |N 
1 /O fey [oo |ajoa 
Ww lal | jo 
= 19 |S |n lon 

NO —k 
oo | No | Po 


—_ 
N 
on 


36 45 04 


nN 
ye) 
oO 
Nh 
oO? 
on 


w no 
sp al fserea al 6 al Pea Be =a 1 


wo lo }— In ho |p =in |r iy wo fel 
io) © 1M oO; © |O |c CO rg 
ho 
No nm 
on wo | oo | 
O nh 


N — 
BIR] o@ jw ld lol 
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AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tf = 6 ns) 


Value 
Symbol Parameter Voc -55 to 125 °C 
(V) 54HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

fax | Maximum Clock | 2. }60 | 12 | [as] |4o[ 
Frequency | 30 [| 4a | | 2 | =| 2a | | os 

i a ee ee 

tw | Propagation a eee 05M. Bea. > = aa 

Pee. see a ee ig hae. I ag.J 

twu) | Propagation | ees eee ee eee 

Delay iin | Pe cea mee ioe o-oo Oe as = all eee 

oan oe) ee 

ts | Minimum Set-up PEE ee aa eS 

i a a a ee a 

idl acces aa Pe SSeS eae ee ee 

ts | Minimum Set-up ae ae os ee eee 
Time a ee ee ee ee 

eae | 6.0 | a ae ee Moe 1g 

ts | MinimumSet-up | 2. | | 20 | 7 || 8 | | tt0 

bine 3 a oe a a ee ee 

Liasaie (Seam Pa ee 

t | Minimum Hold | 2. ee oa: Wee “hed 
tyme | (ea ey ee ee ee 

ee ee ae ee ee 

trem | Propagation : cae a a 
belay Tine |g Pa is [as es | 

saichienian CC} ee 

| Cww__| InputCapacitance| | | | 8 | to | ft | | 0 | ope 
prefer | de 

Capacitance P 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + lec 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TEST WAVEFORM (continued) 


TEST CIRCUIT Icc (Opr.) 
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OCTAL BUS TRANSCEIVER 


HC620 3 STATE INVERTING HC623 3 STATE NON INVERTING 


» HIGH SPEED 
tpp = 10 ns (TYP.) AT Vec =5 V 

» LOW POWER DISSIPATION 
loc = 4 WA (MAX.) AT Ta = 25 °C 

s HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

2 OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
loH| = lo. = 6 MA (MIN.) 

» BALANCED PROPAGATION DELAYS 
teLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2Vto6V 

» PIN AND FUNCTION COMPATIBLE 
WITH LS620/623 


DESCRIPTION 


The M54/74HC620/623 are high speed CMOS OC- 
TAL BUS TRANSCEIVERS fabricated in silicon ga- 
te C°MOS technology. They have the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 


These octal bus transceivers are designed for asyn- 
chronous two-way communication between data 
buses. The control function implementation allows 
maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to B bus or from the B to the A bus depending 
upon the logic levels at the enable inputs (GBA and 
GAB). The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 


The dual-enable configuration gives these devices 
the capability to store data by simultaneous enabling 
of GBA and GAB. 


Each output reinforces its input in this transceiver 
configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets 
of bus lines are at high impedance, both sets of bus 
lines (16 in all) will remain at their last states. The 8- 
bit codes appearing on the two sets of buses will be 
identical for the "HC623 or complementary for the 
‘"HC620. All inputs are equipped with protection cir- 
cuits against static discharge and transient excess 
voltage. 


B1R FIR 
(Plastic Package) (Ceramic Package) 


— ot 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCXXXF1IR M74HCXXXM1R 
M74HCXXXB1iR M74HCXXXC1R 


PIN CONNECTIONS (top view) 


CJ ENABLE GBA 


wo 


NC = 
No Internal 
Connection 
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M54/M74HC620/623 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 


“LEF 
7 


SCOS6S0 


TRUTH TABLE 


B Bus 
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4 MIcROELECTROMES 


M54/M74HC620/623 


PIN DESCRIPTION 


_PINNo =| SYMBOL | CNAME ANDFUNCTION, 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


Vv 
DC Vcc or Ground Current 
Power Dissipation 
T 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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RECOMMENDED OPERATING CONDITIONS 


po Parameter | Vatu | nit 
| Voc | Suppyvotage to | 
| vi | inputvotage | to | 
| Vo | Outputvotage to | 
°C 
°C 


Operating Temperature: M54HC Series -55 to +125 

M74HC Series -40 to +85 

0 to 1000 
Veco = 4.5 V 0 to 500 


0 to 400 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Symbol Parameter 
High Level Input 
VoL 


Test Conditions Value 


Ta = 25 °C -40 to 85 °C |-55 to 125 ° 
54HC and 74HC 74HC 54HC 


Voltage 


Low Level Input 
Voltage 


< 

oy 

iH 

no 

as 

cc 

> 
aol Call see a 
Sa ||| Mla lo 
oj | pe }O [a 
© | lio io [ot ln 


9 |9 |9 real se 
— Olt | 


ALIN IMA [MOA Iw] ss 
on o1|oO wo | oO a!lo}l —o 


20/0 + |r |o = 


High Level 
Output Voltage Vig 
or 9 
4s] Yu | r 
5.63 
Low Level Output Geil. a 
Voltage ze ee 1 
0 Aiteneoal 


io) on |> p {po a 
mull, a | CD es Jam 
— co | wn lo ‘ 


oO 


“ 
Vin lo= 20 nA 
6.0 | or 
Vie 26{  |os3| | 0.40 
(6.0|  |lo=78mA| | ots] 026] [033] | 0.40 
Input Leakage Vi = Veco or GND +0.1 +1 +4 uA 
Current 
loz 3 State Output Vi = Vin or Vit +0.5 +5 +10 LA 
Off State Current Vo = Vcc or GND 
Icc Quiescent Supply Vi = Vcc or GND 4 40 LA 
Current 
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M54/M74HC620/623 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
54HC and 74HC 74HC 54HC 
a 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


fun) Output Transition Pes tol |] | 90 | 
tm. | Time rat a es i]s 

nm fe a 

ian | Propagation a 00 Pa [0 | 
tra._| Delay Time 50 [Te [20 [es [a0 | vs 

(orHos2) —T6| oe ar a [a 

Ps Te0 Tes [—_P5 | 
150 [Fe [es [fas [a0] 

reo a Pee 2s [aa 

ian) Propagation Ps a5 [05 [ [150 

tma,_| Delay Time 50 ea ae Pe 

(orHi0628) 5 [0 a te [ee 

Fst [ 80 [6s [8 

180 te [2s [es [28 

re a ee 28 [aa 

ra | OupuEnae | 20 7 Fs0 [t80 as 
trax_| Time so fri=1Ka[ [19 [a0 | | 38] [45] 

pp Pape 

[20 Peo [te [ees |_| 270 

150 |Ru=1Ka[——[23 [as || a5 | | sa 

ro | a 

nz | Output Dsabe [fas [25 [ass [Piso | 
twz_| Time so fri-1Ka[— [1s [2 | [31] | ae] 

cs le a es pa {te} 


= s Power spsolance |_—_ for —a — 
Capacitance for HC623 34 


Cpp is defined as the value of the IC’s intemal equivalent capacitance which is calculated from the operating current consumption without load. (Refer 
to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cro * Vec ° fin + lec 
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M54/M74HC620/623 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


AorsB 
(IN PHASE OUTPUTS) 


(HC 620) 


AorB 


io “le {(OUT-OF- PHASE- OUTPUTS) 


S - 10529 S- 10530 


TEST CIRCUIT Icc (Opr.) | Cpp CALCULATION 


Cpp is to be calculated with the following formula 
by using the measured value of Icc (Opr.) in the 
test circuit opposite. 

_ lec (Opr.) 

fin x Veco 


In determining the typical value of Cpp, a relati- 


vely high frequency of 1 MHz was applied to fin, 
in order to eliminate any error caused by the 
quiescent supply current. 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST 
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HC646 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 
HC648 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 


= HIGH SPEED 
fMax = 73 MHz (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

=» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
[lou |= lot = 6 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS646/648 


DESCRIPTION 


The M74HC646/648 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISTERS, (3-STA- 
TE) fabricated in silicon gate C°MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

These devices consist of bus transceiver circuits 
with 3-state output, D-type flip-flops, and control cir- 
cuitry arranged for multiplexed transmission of data 
directly from the input bus or from the internal regi- 
sters. Data on the A or B bus will be clocked into the 
registers on the low-to-high transition of the appro- 
priate clock pin (Clock AB - or Clock BA). Enable (G) 
and direction (DIR) pins are provided to control the 
transceiver functions. In the transceiver mode, data 
present at the high-impedance port may be stored 
in either register or in both. 

The select controls (Select AB select BA) can mul- 
tiplex stored and real-time (transparent mode) data. 
The direction control determines which bus will re- 
ceive data when enable G is active (low). 

In the isolation mode (enable G high), "A" data may 
be stored in one register and/or "B" data may be sto- 
red in the other register. When an output function is 
disabled, the input function is still enabled and may 
be used to store and transmit data. Only one of the 
two buses, A or B, may be driven at atime. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 
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BiR M1R 
(Micro Package) 


(Plastic Package) 


ORDER CODES : 
M74HCXXXM1R M74HCXXXB1iR 


PIN CONNECTIONS (top view) 


GAB, GAB, CAB, 
SAB, SBA, CBA 


BUS 1/0 


1/9 
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M74HC646/648 


LOGIC DIAGRAM (HC648) 


Note : In case of M54/74HC646 output inverter marked * at A bus and B bus are eliminated 


TIMING CHART 


Pa 
VILL 


888 MMMM ae a 
GAB a it WLLL LLL 


aA 
nh 
See Le ee 


| A: INPUT _B: OUTPUT | __ «A OUTPUT B-INPUT) | 
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M74HC646/648 


TRUTH TABLE 
HC646 (The truth table for HC648 is the same as this, but with the outputs inverted) 


FUNCTION 
INPUTS | Both the A bus and the B bus are inputs 
Z The output functions of the A and B bus are disabled 


INPUTS | Both the A and B bus are used for inputs to the 
internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 


The A bus are inputs and the B bus are outputs 
The data at the A bus are displayed at the B bus 


INPUTS 


INPUTS 


| | || sinputs 
ar x’ L X 
L H 
| 
cael 


OUTPUTS 


OUTPUTS 


x 


The data at the A bus are displayed at the B bus. 
The data of the A bus are stored to the internal 
flip-flop on low to high transition of th clock pulse. 


The data stored to the internal flip-flop are dispayed 
at the B bus 


The data at the A bus are stored to the internal flip- 
flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
B bus 


INPUTS 


The B bus are inputs and the A bus are outputs 
The data at the B bus are displayed at the A bus 


The data at the B bus are displayed at the A bus. 


‘ 
xX* | [| | X 
H H The data of the B bus are stored to the internal flip- 
L L flop on low to high transition of the clock pulse 
x* X X H Qn X The data stored to the internal flip-flops are 
displayed at the A bus 
a ee le H the data at the B bus are stored to the internal flip- 
H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 


X  : DON’T CARE 

Z  : HIGH IMPEDANCE 

Qn : THE DATASTORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 

* + THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 


; ae 
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M74HC646/648 


PIN DESCRIPTION 


| PINNo” | SYMBOL NAME AND FUNCTION 
elect A to B Source Input 
Direction Control Input 
A data Inputs/Outputs 
B Data Inputs/Outputs 
Output Enable Input (Active LOW 
Select B to A Source Input 
B to A Clock Input (LOW to HIGH, Edge-Triggered 
Ground (OV 
Positive Supply Voltage 


(20) 


21 Ss 40 
EERE» 


(19) 
aes 


LC€12330 L€12340 
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M74HC646/648 


ABSOLUTE MAXIMUM RATINGS 


-0.5 to Veo + 0.5 v 
| lox | DC Output Diode Curent | Om 


Icc or Ienp | DC Vcc or Ground Current + 70 


| Pp _| PowerDissipation TO) SC 
Storage Temperature -65 to +150 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter =| tue =| Uit_ 
Input Voltage 0 to Vcc V 

-40 to +85 °C 
ns 


Input Rise and Fall Time 


{7 SGS-THOMSON ee eS 
7 iicROELECTROMICS 
935 


M74HC646/648 


DC SPECIFICATIONS 


ora eo mee [eee Ot 
Symbol Parameter ae Ta = 25°C -40-to 85 °C 
ul | Min. | Typ. | Max. | Min. | Max. | 
Viq__| High Level Input Voltage ee ae ae | 
Fs ae a ee 
6.0 | ee ee ae ee 
Vi__| Low Level Input eae 
Voltage (a 
6.0 | fo ae = a 
VoH High Level Output Voltage Vix ee ee er ee 
Van |'=20uA laa | a5] [4a] 
6.0 | or pon) 60s ee | |, 
Vi |lo=-6.0mA| 4.18 | 4.31) | 413 | 
/6.0|  |lo=7.8mAl 5.68 | 58 | | 5.63 | | 
VoL Low Level Output Voltage Vie iP OO |, s cOaer 
Va | o=20ua{— [oo | o1 | | o4 | 
| 6.0 | or fia se fore eileen)! © 
Vi flo=6.0mAl | 0.17 | 0.26 | | 0.37 | 
6.0]  |lo=7.8mAl | 0.18 | 026 | | 0.37 
|__| Input Leakage Current /6.0|VieVecorGND] | | 40.1 | | 
loz 3 State Output Off State Current i Vi = Vin or Vit hd +0.5 - +5.0 LA 
Vo = Vcc or GND 
loc Quiescent Supply Current er 1= Vcc or GND or a eee a ee 


(V) | (PF) | Min. | Typ. | Max. 
tTLH Output Transition Time | | 25 | 60 | 
trae , eae ewe 

mee Wd oe 
an eee 
(BUS - BUS) Far [0 
oa oe 


wo nN rho — 
DIS lar jon |S lala [Plo lwls lala in 


oa 
au 


8 
[op) 
4 
(oe) 


teLy | Propagation Delay Time 

tPHL 50 
| 6.0_ 
150 
6.0 
6.0 
| 4.5 | 
6.0 | 


tPLH Propagation Delay Time 
tPHL 


(CLOCK - BUS) 
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M74HC646/648 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input t, = tr = 6 ns) 


Symbol Parameter Ve] | | thease _[aoio ao. 
) | Fr iin. | Typ. [ Max [ Min, [ Max. 
tPHL (SELECT - BUS) 50 
rm 


| | 23 | 34 | | 43 | 
| 20 | 20 | | 37 
| | 98 | 20 | | 265 
150 | {| ea | 42 | | 8 
| faa | 36 | as 
|| 84 | 75 || 220 | 
jee i ee ey a a Oe 
ote) eo N08 7 J] 
| | to | 21s | | 270 | 
aa ad Dl eo Me 
| 46 | 


N 
) 


3-State Output Enable Time 
(G, DIR) 


tpzL 
tpZH 


tpLz | Output Disable Time 
tpHz (G, DIR) 
Maximum Clock Frequency 


tw(H) Minimum Clock Pulse Width 
twiL) 


Ol Ol or 
io) >) fo) 


Minimum Set-up Time 


_ Minimum Hold Time 


ts 

th 
Cin 
( 


oOo 
fo) 


| ~|N Pi - | =| ra - | 
wn jo w/o wm }oO wm |o {oOo ao |o w/o 


8) 
jo) 


Input Capacitance 
Bus Terminal Capacitance 


Power Dissipation Capacitance 


re Fae ee ee ee 


eee OL Il ee espe 
rome et 
for HC648 38 P 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/8 (per bit) 
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M74HC646/648 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


Aor B : 
SAB or SBA % : CAB or CBA 


$-105 48 


WAVEFORM 3 


WAVEFORM 5 


CAB or CBA 


S$ - 10550 


WAVEFORM 4 


S- 10552 
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M74HC646/648 


TEST WAVEFORM Icc (Opr.) 


$-10553 


* INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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HCT646 OCTAL BUS TRANSCEIVER/REGISTER (8-STATE) 
HCT648 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 


a HIGH SPEED 
fmax = 60 MHz (TYP.) AT Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25°C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
|1oH|= lot = 6 mA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS646/648 


DESCRIPTION 

The M74HCT646/648 are high speed CMOS 
OCTAL BUS TRANSCEIVERS AND REGISTERS, 

(3-STATE) fabricated in silicon gate C°MOS tech- 
nology. They have the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. These devices consist of 
bus transceiver circuits with 3-state output, D-type 
flip-flops, and control circuitry arranged for multi- 
plexed transmission of data directly from the input 
bus or from the internal registers. Data on the A or 
B bus will be clocked into the registers on the low- 
to-high transition of the appropriate clock pin (Clock 
AB - or Clock BA). Enable (G) and direction (DIR) 
pins are provided to control! the transceiver func- 
tions. In the transceiver mode, data present at the 
high-impedance port may be stored in either register 
or in both. The select controls (Select AB select BA) 
can multiplex stored and real-time (transparent 
mode) data. The direction control determines which 
bus will receive data when enable G is active (low). 
In the isolation mode (enable G high), "A" data may 
be stored in one register and/or "B" data may be 
stored in the other register. When an output function 
is disabled, the input function is still enabled and 
may be used to store and transmit data. Only one 
of the two buses, A or B, may be driven at a time. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age.This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M74HCT, devices are 
designed to directly interface HSC*MOS systems 
with TTL and NMOS components. They are also 
plug in replacemenis for LSTTL devices giving a 
reduction of power consumption. 
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B1iR M1R 
(Plastic Package) (Micro Package) 


1 


ORDER CODES : 
M74HCTXXXM1R M74HCTXXXB1R 


PIN CONNECTIONS (top view) 


GAB, GAB, CAB, 
SAB, SBA, CBA 


BUS 1/0 
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M74HCT646/648 


LOGIC DIAGRAM (HCT648) 


Note : In case of M54/74HCT646 output inverter marked * at A bus and £ bus are eliminated. 


TIMING CHART 


WML M//J MYL bb 


WV MMWWY@wmH@0 YU 0D od 7 
GAB aft WHMUUM MUU OLY 


Ea 


B 


| A:INPUT _B: OUTPUT | A QUTPUT B-INPUT | | 
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M74HCT646/648 


TRUTH TABLE 
HCT646 (The truth table for HCT648 is the same as this, but with the outputs inverted) 


ae ee a pieTEn 
P| | [INPUTS [INPUTS | Both the Abus andthe B bus are inputs 
rareese ara 


Tene eee: Both the A and B bus are used for inputs to the 
internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 

Bio ara OUTPUTS | The A bus are inputs and the B bus are outputs 


a data at the A bus are displayed at the B bus 


—t data at the A bus are displayed at the B bus. 
Ra data of the A bus are stored to the internal 
Ra: flop on low to ae transition of th clock sds 


| LL | The data at the A bus are stored to the internal flip- 
flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
B bus 


or ae A bus are outputs and the B bus are inputs 


| L | The data at the B bus are displayed at the A bus 


The data at the B bus are displayed at the A bus. 


The data of the B bus are stored to the internal flip- 
flop on low to high transition of the clock pulse 


The data stored to the internal flip-flops are 
displayed at the B bus 


the data at the B bus are stored to the internal flip- 
flop on low.to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 


: DON'T CARE 
> HIGH IMPEDANCE 
Qn : THE DATASTORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 
* _: THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 
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M74HCT646/648 


PIN DESCRIPTION 


INNO | SYMBOL | CNAME ANDFUNCTION, 
PIR | Direction Controlinput 


Ground (OV 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


HCT646 HCT648 


> SEN1[BA] 
SEN2[AB] 


20 
6D 7 |2I1q 
zp 
ri 
fate NS 


LC12330 LC12340 
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M74HCT646/648 


ABSOLUTE MAXIMUM RATINGS 


| symbol | Parameter | Value | Uniit_ 
vi 0.5 to Voo + 0.5 
lo | DC Output Source Sink Current Per OutputPin «|| 85 i|SmA_ 
lec orlen | DC VecorGroundCurent | Om 
| Po | PowerDissipation ——SSCSC~—~SSSSCSCSCS*~OOY CC 
| Tay | Storage Temperature | 8S toto | 
TL Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Symbol| Parameter =| Value nit 
Supply Voltage 
V 


Input Voltage 0 to Vcc 


=e 
bane 


Operating Temperature -40 to +85 


Input Rise and Fall Time (Voc = 4.5 to 5.5V) 0 to 500 
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M74HCT646/648 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter _..|6hUlU aes 25 ae fara to fs 2c 


i 


to 
5.5 
Low Level Input 4.5 
Voltage to 
5.5 


High Level Output Voltage * Vi=|lo=-20pA| 44 | 45 | | 44 | | 
4.5 


VIH |Io=-6.0 mA| 4.18 | 4.31 4.13 
or 
VIL 


_ eee 


[Miz VocorGND| | | 0.1 | | tt | pA | 
|Mi=VocorGND] | | 4 | | 40 | yA | 


Output Off-state Current 5.5 be Vcc or GND 20.5 +5 LA 
= Vin or Vit 


Additional worst case supply = Input pin 2.0 2.9 
current Vi = 0.5V or 
Vi =2.4V 
--Other Inputs at 
Vec or GND 
lo= 0 


(*): Applicable only to DIR, G, CAB, CBA, SBA input. 


Low Level Output Voltage _ EERE EC 
Vi 
85 


put Leakage Current (* 5.5 
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M74HCT646/648 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tp = 6 ns) 


=ymne pane Vec | CL S4HG and aH aC 
ad a 
7 Cc Kal dW I 
tTHL 
) te | Rropeanton DelsyTime 484 80. | ____/ 20} a0 |_| 38 | os _ 
tpx,__| (BUS - BUS) f45(i5so{; = || Ss | 25 | 38 | | 48 | ons _| 
tpLH ee eee 
tex. _| (CLOCK - BUS) fa5|iso| = | ~—s || 34 | 52 {| | os | os | 
teun | Propagation Delay Time f45{ 50; | | 24 | 34 | | 43 | ns | 
(OEtEr ee eUS) (45|150| =| | 29 | 42 | | 53 | ns | 
} fea | BSite Cua Enable Time [451 So AL tKO) | 28 1 a8 | __1 48 | oo 
tezy__| (G, DIR - BUS) 150|Fr=1kKQ| | 31 | 46 | | 58 | ns | 
et 
tpHz G, DIR - BUS 
| fwax | Maximum Clock Frequency _—({45| 50 | ~—s | 31 | 55 | | 25 | | Maz 
EF cca Lal OO A ll al a 
twit 
| ts | MinimumSet-upTime ———ss|45| 50] =| =| 3 | to | | 43 | ons | 
| tn | MinimumHoldTime ssf 45 | so] CUT CT | | 5 ons 
| Ciw_| InputCapaciance = “ss | | C—“ié‘iLESCisdEC 5 | tO | | t0 | opr 
| Cyo | BusTerminalCapacitance | | CE | 
i[eweremowene | [eee | St TL de 
for HCT648 39 


(“) Cpp ts defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/8 (per bit) 
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M74HCT646/648 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


Aor B ' 90°. 
SAB or SBA *, cAB or CBA 


$-105 48 


WAVEFORM 3 WAVEFORM 4 


CAB or CBA 


S- 10552 


WAVEFORM 5 


S$ -10551 
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M74HCT646/648 


TEST WAVEFORM Icc (Opr.) 


* INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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HC651 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 


HC652 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 


a HIGH SPEED 
fmax = 73 MHz (TYP.) AT Voc = 5V 

a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta= 25°C 

mw HIGH NOISE IMMUNITY 
VnIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
|lou| = lot = 6 mA (mIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 VTO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS651/652 


DESCRIPTION 


M74HC651/652 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISTERS (8-STA- 
TE), fabricated in silicon gate CCMOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. These devices consist of bus transceiver 
circuits, D-type flip-flops, and control circuitry arran- 
ged for multiplexed transmission of data directly 
from the input bus or from the internal storage regi- 
sters. Enable GAB and GBA are provided to control 
the transceiver functions. 


Select AB and Select BA control pins are provided 
to select whether real-time or stored data is transfe- 
red. A low input level selects real-time data, and a 
high selects stored data. 


Data on the A or B bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CLOCK AB or CLOCK BA) 
regardless of the select or enable control pins. When 
select AB and select BA are in the real-time transfer 
mode, it is also possible to store data without using 
the internal D-type flip-flops by simultaneously ena- 
bling GAB and GBA. In this configuration each out- 
put reinforces its input. Thus, when all other data 
sources to the two sets of bus lines are at high im- 
pedance, each set of bus lines will remain at its last 
state. All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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BiR M1R 
(Plastic Package) (Micro Package) 


ORDER CODES : 
M74HCXXXM1R M74HCXXXB1R 


PIN CONNECTIONS (top view) 


GAB, GAB, CAB, 
SAB, SBA, CBA 


BUS 1/0 


$C07490 


1/9 
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M74HC651/652 


LOGIC DIAGRAM (HC652) 


Note : In case of M74HC652 output inverter marked * at A bus and B bus are eliminated. 


TIMING CHART 


GBA a eR) | TS Oe ee 
GAB 


SAB LLL LL LLL LLL 


age 1 ee eeeeseame 


bn liesc no 8s apap iga gm 
: eT 
> JULI LILUUU LDL _SJSoL HS) Le 
| A: INPUT 8: OUTPUT | A: QUTPUT 8B INPUT | 


V//7A : DON'T CARE 5-10500 


2/9 oz SGS-THOMSON 
7 wicRoELecrRomes 
952 


M74HC651/652 


TRUTH TABLE 
HC652 (The truth table for HC651 is the same as this, but with the outputs inverted) 


[SAB GBA/CAB /CBA/SAB/SBA/__A_|__8__|___funerion —_ 
| PEPE US RUTS | Both ihe Abuse the Brus ateinpe 
[ all 


Both the A and B buz are used for inputs to the 


oS a ae ee ee The output functions of the A and B bus are disabled 
X X INPUTS | INPUTS 
internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 
St oes a ae The A bus are outputs and the B bus are inputs 
jauube= | Lk | The data at the B bus are displayed at the A bus 
a aa 


X* The data at the B bus ar displayed at the A bus. 
La | Lo The data of the B bus are stored to the internal 
Lo ae flop on low to high transition of th clock pulse 
The data stored to the internal flip-flop are dispayed 
at the A bus 
x’ 
states of the internal flip-flops output directly to the 
A bus 


cog = — ee The A bus are inputs and the B bus are outputs 
Xe —— The data at the A bus are displayed at the B bus 
—— 
H H 


| Lt | The data at the B bus are stored to the internal flip- 
flop on low to high transition of the clock pulse. The 


+r 


E 


xX* L Ht The data at the A bus are displayed at the B bus. 
ane [ee data of the A bus are stored to the internal flip- 
Le ee on low to high transition of the clock pulse 
Sa i The data stored to the internal flip-flops are 
Pee ae ed at the B bus 
Ge 
Pe States of the internal flip-flops output directly to the 
B bus 


cele OUTPUTS OUTPUTS Both the A bus and the B bus are outputs 
cae data stored to the internal flip-flops are 
ae ed at the A and B bus respectivel 


SS The output at the A bus are displayed at the B bus, 


the output at the B bus are displayed at the A bus 
X  : DON'T CARE 


respectively 
Z  :HIGH IMPEDANCE 
Qn : THE DATASTORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 
* + THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 


| LL | the data at the A bus are stored to the internal flip- 
flop on low to high transition of the clock pulse. The 
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M74HC651/652 


PIN DESCRIPTION 


PIN No 
1 
Direction Control Input 


20, 19, 18, 17, 16, 15, 14, 13 Bi to B8& B Data Inputs/Outputs 
21 Output Enable Input (Active LOW) 
SELECT BA Select B to A Source Input 


20 
CLOCK BA B to A Clock Input (LOW to HIGH, Edge-Triggered 
Ground (OV 


24 Positive Supply Voltage 


IEC LOGIC SYMBOLS 


HC651 HC652 
cua (20) DENT [BA] 
GAB ae ST EN2[A8 ] 
CBA 
sea FO) 
CAB ( ) 
sap 2) 
20 
seg 47121 [S_40 (29) 9; B1 
gl ee | 
6D 7 |21q ok 
= 2V 
Coe aes aS 
(6) (18) 
Seog RE nes ; 
(7) (17) 
ee : 
(3) (16) 
ee. ee ; 
(9) (15) 
a] 
ipa NE ; 
(10) (14) 
ee: a : 
A8 ot aA (3) 58 
c= IE = ‘ 
LC12850 LC12860 
a a a ee ee kay SGS-THOMSON 
Sf MICROELECTRONICS 
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M74HC651/652 


ABSOLUTE MAXIMUM RATINGS 


[vec | Supply Voltage OS tO 
|v | DCinputvotage OS tO HO 
[| Vo | DCOutputvoltage OS TOV HO 
| tox | 


Voc 

V ; 

Vo : 

hk 
lox 
| lo | DC Output Source Sink Current Per OutputPin | tH 
| Pp _| PowerDissipation 500 (* 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


V 

V 

V 
mA 
mA 


mA 
mA 
mW 
°C 
°C 


RECOMMENDED OPERATING CONDITIONS 


Top 


| Top | OperatingTemperature: | Ato BH |S 


Input Rise and Fall Time 
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M74HC651/652 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Ta = 25 -40 to 85 °C 
ue Min. | Max. | 


Vcc °C 
i... eae 
Vin | High Level Input Voltage i ee ee er ee 
os aes eee 
6.0 | p42 | | [a2| | 
Vi | Low Level Input ae ae 2 eee 
Voltage ee ce 
| 6.0 | Pf | tg 8 [= ol ages 8 
Vou | High Level Output Voltage ie Remer Sent. 2h aeee . Sd 
Vor | 20HA Fae [a5 | | aa | 
6.0 | or fs9leo/ |s59| | * 
Viu 7 al 2) Oe 2 
6.0 | Io=-7.8 mA| mA| 5.68 | 5.8 | | 663 | iw 
VoL Low Level Output Voltage Vi = | | coo | on |] on | 
, ven | OT20HA| [| oo fon | | on | 
| 6.0 | or ae ee ee ee 
Vi [oe 6.omAl (| 0.17 | 0.26 | | 0.37 
(6.0| [lo 78maAl | ots/o26| | 
|__| Input Leakage Current /6.0|Vi=VocorGND| | | 40.4] 
3 State Output Off State Current ee V, = Vin or Vit Lo 4 +0.5 | 
Vo = Vcc or GND 
| toc __[ Quiescent Supply Current || 6.0 |Vi=VocorGND| | S| 4 | 


AC ELECTRICAL CHARACTERISTICS (Input tr = tt = 6 ns) 


Symbol Parameter Veo | Cy Ta = 25°C -40 to 85 °C 
(V) | (PF) | Min. | Typ. | Max. | Min. | 
tTLH Output Transition Time | | 25 | oo | 
tTHL 90 eg tie Ieee 
| 6.0 ae SS ee ae 
{PLH Propagation Delay Time | | 7a | 150] | 
tea | (BUS - BUS) 50 ee ee 
6.0 ne 6 eae 
) | gt igo [| 
i a 
6.0 | Fea es ee 
tPLH Propagation Delay Time | et 98 | 210 | 
ten | (CLOCK - BUS) 50 es [ae 
| 6.0 | | | ea | os | 
. E aet16 2500 || 
| (ae Was 
| 6.0 | | | 26 | 3 | 
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M74HC651/652 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Test Conditions 
Symbol Parameter Veco | CL Ta = 25°C -40 to 85°C 
(V) | @F) atin, [ Typ. | Max. | Min. | Max. 


ten | Propagation Delay Time || at | avo] | ais | 
tex. | (SELECT - BUS) 50 | ff a3 | 3a || 
P60, | | 20 | 29 | | az | 
| | 98 | ato} | 265 | 
150 | | 28 | a2 | 88 
| 6.0. | =| 24 | 36 45 
tpzL 3-State Output Enable Time | | 7a | 175 | | 220 | 
tezH Ru=1KQ] | 24 | 35 44 
| 6.0_ | 48) | 230 er 
| | ot | ais |_| 270 
150;Ri=1KQ} | 26 | 43 | | 54 
| 6.0 | a ee a ae 
te.z | Output Disable Time | | 50 | 175 | | 2220 | 
tpHz 50 }Rr=1KQ) | 21 | 35 | | 44 
} 6.0 | eee ee a 
fax Maximum Clock Frequency | 2.0. | 6 | i |) 6 aw | 
50 esO be | 24 | | Miz 
| 6.0 | | 35 | 79 | | 2] 
two) | Minimum Clock Pulse Width | 30 | 75 | 8 
tw 50 ae eae ee ee 
| 6.0 | Leas Osaka ee 
ts Minimum Set-up Time | | te | 
[hf a [tof a8 | 
| 6.0 | ee (ee 
tn | Minimum Hold Time | 2.0. ee aaa: are 
ae eee OE a a se 
6.0 | a See a ee ee 
Input Capacitance Pot to Tt op 
| Cyo_| BusTerminalCapacitance | | sd S10 ee eee 
tires | | pees | eT TT 
for HC652 38 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/8 (per Channel) 


x 
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M74HC651/652 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


AorB z e 
SAB or SBA *, CAB or CBA 


Aor 8B 


S~10502 


WAVEFORM 3 


VCC 
aa 
{ 


Vcc 
| 
CAB or CBA \ #507 WAVEFORM 5 
pet ENO 


S- 10503 


WAVEFORM 4 


S$ -10504 


GAB = i be 


8/9 
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M74HC651/652 


TEST WAVEFORM Icc (Opr.) 


S~10560 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M/74HCT652 


HCT651 OCTAL BUS TRANSCEIVER/REGISTER (8-STATE, INV.) 
HCT652 OCTAL BUS TRANSCEIVER/REGISTER (8-STATE) 


a HIGH SPEED 
fmax = 60 MHz (TYP.) AT Vcc = 5V 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2 V (MIN.) AT Vi_= 0.8V (MAX) 

a LOW POWER DISSIPATION 
loc = 4 wA (MAX) AT Ta = 25 °C 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 

lou | = lo. = 6 mA (mIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS651/652 


DESCRIPTION 


M74HCT651/652 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISTERS 
(3-STATE), fabricated in silicon gate C“MOS 
technology. They have the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. These devices consist of 
bus transceiver circuits, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the input bus or from the internal 
storage registers. Enable GAB and GBA are 
provided to control the transceiver functions. Select 
AB and Select BA control pins are provided to select 
whether real-time or stored data is transfered. A low 
input level selects real-time data, and a high selects 
stored data. Data on the A or B bus, or both, can be 
stored in the internal D flip-flops by low-to-high 
transitions at the appropriate clock pins (CLOCK AB 
or CLOCK BA) regardless of the select or enable 
control pins. When select AB and select BA are in the 
real-time transfer mode, it is also possible to store 
data without using the internal D-type flip-flops by 
simultaneously enabling GAB and GBA. In this 
configuration each output reinforces its input. Thus, 
when all other data sources to the two sets of bus 
lines are at high impedance, each set of bus lines will 
remain at its last state. All inputs are equipped with 
protection circuits against static discharge and 
transient excess voltage.This integrated circuit has 
input and output characteristics that are fully 
compatible with 54/74 LSTTL logic families. 
M54/74HCT devices are designed to directly 
interface HSCMOS systems with TTL and NMOS 
components. They are also plug in replacements for 
LSTTL devices giving a reduction of power 
consumption. 
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M1R 


(Plastic Package) (Micro Package) 


ORDER CODES : : 
M74HCXXXB1R 


M74HCXXXM1R 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


GAB, GAB, CAB, A,B 


SAB, SBA, CBA 
Vee Vee ee 
x 
! 
| 
; 
GND --4 


$C07490 


INPUT BUS 1/0 


1/9 
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M74HCT651/652 


LOGIC DIAGRAM (HCT651) 


Note : In case of 74HCT652 output inverter marked * at A bus and B bus are eliminated. 


TIMING CHART 


GBA 
GAB 


SAB WLLL LLL LLL LLL 


™ Op pees 


VATA 
AL ora 


Bel ee a eee 
| A: INPUT  8B- OUTPUT | A: OUTPUT B INPUT : | 


YW. : DON'T CARE 5-10500 
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M74HCT651/652 


TRUTH TABLE 
HCT652 (The truth table for HCT651 is the same as this, but with the outputs inverted) 


| BC FUNCTION 
INPUTS | INPUTS | Both the A bus and the B bus are inputs 
Z The output functions of the A and B bus are disabled 


INPUTS | INPUTS | Both the A and B bus are used for inputs to the 
internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 

OUTPUTS| INPUTS | The A bus are outputs and the B bus are inputs 
L ali a The data at the B bus are displayed at the A bus 
Ie ts. cal The data at the B bus ar displayed at the A bus. 


L 

L 

H The data of the B bus are stored to the internal 
flip-flop on low to high transition of th clock pulse 

L 

H 


q 
> 
Ww 


_ 
a 


H 
X The data stored to the internal flip-flop are dispayed 
at the A bus 


L The data at the B bus are stored to the internal flip- 
flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 


H 
A bus 
INPUTS |OUTPUTS| The A bus are inputs and the B bus are outputs 


L The data at the A bus are displayed at the B bus 


a a 
2 ee 
potet Spt of ttt ts} 


bl xt] x | 
EE 


tt ote} of} | oe 
EER Cie ee ee. 


The data at the A bus are displayed at the B bus. 
The data of the A bus are stored to the internal flip- 
flop on low to high transition of the clock pulse 


The data stored to the internal flip-flops are 
displayed at the B bus 


the data at the A bus are stored to the internal flip- 
flop on low to high transition of the clock pulse. The 
States of the internal flip-flops output directly to the 
B bus 


OUTPUTS | OUTPUTS | Both the A bus and the B bus are outputs 


The data stored to the internal flip-flops are 
displayed at the A and B bus respactivel 

The output at the A bus are displayed at the B bus, 
the output at the B bus are displayed at the A bus 
respectively 


X :DON'T CARE 

Z  :HIGH IMPEDANCE 

Qn : THE DATASTORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 

* > THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 
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M74HCT651/652 


PIN DESCRIPTION 


| == PINNo si NAME AND FUNCTION 


7 EERE pal =a 
— ome 
= 2V 
2 eed 
PS eal 


LC12850 LC12860 
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M74HCT651/652 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value Unit 


DC Input Diode Current 
DC Output Diode Current + 20 
| lo ___| DC Output Source Sink Current Per Output Pin 


Storage Temperature 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Value | nit_| 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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7 MICROELECTRONICS 
965 


M74HCT651/652 


DC SPECIFICATIONS 


Test Conditions 


Parameter 


High Level Input Voltage : | 2.0 


2s 


Low Level Input 
Voltage 


High Level Output Voltage Vi = | lo=-20 pA 


Low Level Output Voltage 


to 
5.5 
4.5 
to 
5.5 


= 
5 


Input Leakage Current (*) 5.5 | Vi = Vcc or GND 
3 State Output Off State Current : 
Quiescent Supply Current .O | Vi= Vcc or GN 


Additional worst case supply Per Input pin 
current Vi = 0.5V or 
V; = 2.4V 
Other Inputs at 
Vcc or GND 


c 
5 


on 1o 
on; 
N fo [ch [Ht 

© ro) 


(*): Applicable only to GAB, GBA, CAB, CBA, SAB, SBA input 


6/9 
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M74HCT651/652 


AC ELECTRICAL CHARACTERISTICS (Input tr = tr = 6 ns) 


Propagation Delay Time 
(BUS - BUS) 


tPLH Propagation Delay Time 
tPHL (CLOCK - BUS) 

tPLH Propagation Delay Time 
tPHL (SELECT - BUS) 


teze 3-State Output Enable Time 
tPZH (GAB, GBA - BUS) 
teHz 


aia} ala, aig, 
O/O/ S/9O;/ Of8 
D |D 
—- IT 
nyt 
—_ | ak 
A IA 
| 


for HCT651 
for HCT652 


naa baa Ga © 
ala} om 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/8 (per Channel) 
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M74HCT651/652 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


CAB or CBA 


WAVEFORM 3 


CAB or CBA WAVEFORM 5 


$+ 10550 


WAVEFORM 4 


8/9" : ; 
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M74HCT651/652 


TEST WAVEFORM Icc (Opr.) 


$- 10560 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC670 
M74HC670 


4. WORD X 4 BIT REGISTER FILE (3 STATE) 


=» HIGH SPEED 
tpp = 23 ns (TYP.) AT Vcc = 5 V 

=» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lol = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS670 


DESCRIPTION 


The M54/74HC670 is a high speed CMOS 4 WORD 
X 4 BIT REGISTER FILE (3-STATE) fabricated in si- 
licon gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low’ power consumption. The 
M54HC/74HC670 is a 4 x 4 Register File organized 
as four words by four bits. Separate read and write 
inputs, both address and enable, allow simultane- 
ous read and write operation. The 3-state outputs 
make it possible to connect up to 128 outputs to in- 
crease the word capacity up to 512 words. Any num- 
ber of these devices can be operated in parallel to 
generate an n-bit length. Allinputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 
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BIR FiR 
(Plastic Package) (Ceramic Package) 


cont nf? 
M1R C1R 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC670F1R M74HC670M1R 
M74HC670B1R M74HC670C1R 


PIN CONNECTIONS (top view) 


OUTPUTS 


NC = 
No Internal 
Connection 
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M54/M74HC670 


READ FUNCTION TABLE 


WRITE FUNCTION TABLE 


THE FOUR SELECT INTERNAL FLIP FLOP OUTPUTS WILL ASSUME THE STATES APPLIED TO THE FOUR 


EXTERNAL DATA INPUTS. 


THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 


4 WOB1 = THE FIRST BIT OF WORD 0, ETC. 


D) 


1*.DON’'T CARE Z: HIGH IMPEDANCE 


2(Q 
3.Q0 


LOGIC DIAGRAM 


| 
| 
I 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
L 


THE SAME AS ABOVE 


ome oe oe om ———~— — 


p2k 


oe ee ee 
of” 


~~ "ZT a3 


C 


aneees (ohana teen 


aeree i 
| 


A ie 


| ese nes 
of oe ae ar mae 


Pe le 


te 


MICROELECTRONICS 


ky SGS-THOMSON 


2/7 


972 


M54/M74HC670 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
RA, RB Read Address Inputs 
10,9,7,6 | QitoQ4 | Data Outputs 


11 3 State Output Read 
Enable Input (Active LOW) 
12 W Write Enable Input (Active 
LOW) 
3 ’ t 
N 


we (12) N C4[WRITE] 
Re QUIN enrrean] 


E 

WA, WB_ | Write Address Inputs 
16, 1,23 | Dito D4 | Data npus 

Ground (OV) 

Positive Supply Voltage 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC670 


RECOMMENDED OPERATING CONDITIONS 


FInputVoltage tO | 
|OutputVotage te | 
Operating Temperature: M54HC Series a 
M74HC Series -40 to +85 ? 


Input Rise and Fall Time 0 to 1000 


Symbo 
V 


CC 
Vi 
Vo 

Top 


tr, te 
Voc = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 


Symbol Parameter V -40 to 85 °C |-55 to 125 ° 


Vin High Level Input : 
Voltage 


Low Level Input : 
Voltage 


High Level : 
Output Voltage 


< 


~ | lo=-20 pA 


VIL |Io=-4.0 mA] 4. 


< 
= 


Pos | eae pe 
ENS Ke) Mla la 


Low Level Output 
Voltage 


Input Leakage 
Current 


3 State Output 
Off State Current 


Quiescent Supply 
Current 


Vin or Vit 
o = Vcc or GND 


1= Vcc or GND 


+ 
= 
on 


loz 
CC 


RIDA (1D [AO [A/V 1 [A [Y |O/A lw] SS 
uo wo |o wn wo |o wo l|o alo! >%6 


< 
il 
< 
1?) 
i?) 
° 
O : b 
as 
O 
E : 
Aas io) 
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M54/M74HC670 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
_ | 54HC and 74HC 74HC 54HC 
| salieri ee * 
2.0 


tun] Output Transition ==E ae ee ee ee 


ES Time ee he Pee ag = lope 
jer [a er) ee sie: a ae 
hes Propagation || 96 | 185 | | 230 | | 280, 
tex. | Delay Time P45 ——}2e[ se |_| ap |_| se. 
(RA, RB - Qn) P31 | 
tn | Propagation ae ee 
tpH. | Delay Time || a7 | 4a || 55 |e | ee 
ea ome i 
teun | Propagation = || 404 | tes | | 230 | 
lent | Delay Time [Fes [ar [a6 
a a 


tex. | Output Disable Pe te Pee 
tpzH | Time Ri=1KQ [| | 13 | 22 | | a8 | | 33 


Output Disable 


tpHz | Time RL = 1 KQ | [13 | 19 | | 2 | | ag | - 


twit) Minimum Pulse 
Width 


Minimum Set-u 


|| te | 
ae ee 

We) rm ae ae ee ee a es 

p ee Ee 
Time (Dn - WE) ae Se Te ee 

EE Ven (ae (ee 

» | Minimum Hold DE Mise cals Oe dy — ale al a 0 

ewe a a (Oe a es ee 

a 6.0 | Pe Oe Oe c= ety 

th | Minimum Hold aa (eae (Gae S  E) 
Time ae ee ee ee ae 

eerie eee 0) [ae (aR i ee 

tach | Minimum Latch Pe Sav Fe a 7 
ane Ee ee Smet Socal tena Ate 

lalate aml nag EL 

in| toputCapactanee | ft 


che eal TOPE Pe 
; pF 
Capacitance 


) Ceo is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
ae to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc ¢ fin + lec 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 


8 90 |e a 90%. 
\ 4 Me 50 bs 
(colt Nes 


S- 10520 


6/7 {7 SGS-THOMSON 
7) / if mee pedi 
976 


M54/M74HC670 


SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 


QN 
(SW =GND) 


QN 


=Vec) 
S- 10522 teWevce 


S$ - 10523 


SUCH A LOGIC LEVEL, SHALL BE APPLIED TO EACH INPUT THAT THE OUTPUT VOLTAGE STAYS IN THE AP- 
POSITE SIDE TO THE SWITCH CONNECTION LEVEL. WHEN THE OUTPUT IS ENABLED. 


TEST CIRCUIT Icc (Opr.) 


OUTPUTS 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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8 BIT EQUALITY COMPARATOR 


» HIGH SPEED 
tpp = 17 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 4 mA (MIN.) 

s BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS688 


DESCRIPTION 


The M54/74HC688 utilizes silicon gate C°MOS te- 
chnology to achieve operating speeds equivalent to 
LSTTL devices. Along with the low power dissipa- 
tion and high noise immunity of standard C?MOS in- 
tegrated circuit, it possesses the driving capability of 
10 LSTTLload. The M54/74HC688 compares bit for 
bit two 8-bit words applied on inputs PO - P7 and in- 
puts QO - Q7 and indicates whether or not they are 
equal. A single active low enable is provided to fa- 
cilitate cascading several packages to enable com- 
parison of words greater than 8 bits. All inputs are 
equipped with protection circuit against static di- 
scharge and transient excess voltage. 
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BiR F1R 
(Plastic Package) (Ceramic Package) 


cil ne 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC688F1R M74HC688MiR 
M74HC688B1R M74HC688C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC688 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec --4 
l 
7 
| | OUTPUT 
] 
J 
| 


an 


SCOS8S0 


TRUTH TABLE 


OUTPUT 


X: DON'T CARE 


LOGIC DIAGRAM 


AA AA AA AA 


| >0o 
| >o 
> 
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| >o 
| >o 
| >o 
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M54/M74HC688 


PIN DESCRIPTION IEC LOGIC SYMBOL 


SYMBOL | NAME AND FUNCTION 


Enable Input (Active 
LOW) 


Le1igio 


ABSOLUTE MAXIMUM RATINGS 


| Symbol _ Parameter Value | nit_ 

Vec__| Supply Voltage J O5tox7 | 
DC Input Voltage | 05 toVec +05 | ov | 
| Vo | DCOutputVoltage | OS to Veo 05 | 
| ti | DC input Diode Current | Om 
| tox | DC Output Diode Current | Om 
clio : | mA 
a | mA 
| mw _ | 
seen 


V 

‘ V 
‘ V 
mA 

i mA 

mA 

mA 
| Po | PowerDissipation =) S—C—~dYSCimW 
°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


0 to 500 
0 to 400 
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DC SPECIFICATIONS 


— 
a 
a : 
2 
9} 
ae 
zeal 
co| 
[for 
: 
0.40 
0.40 
kdb 


O 

° 

uw) 

w O 

~ x 

re) wr 

2 ry < ©) °|e 

Ww 

uw) 

t 

° 

Lo © 

or 
92k 
| Oo i ¢ o =: ve : © 
>| T 


S$ jee] & Jelee 

© ON; oN 

hy tii) +} uw 

i ny & nl 

2 |oioi 2 |ole 
= bres W 
o> 


Ta = 25 ane 
54HC anc 74H 


Vcc or GN 
Vcc or GND 


Test Conditions 
Vi= 


Low Level Input 
Voltage 

High Level 
Output Voltage 
Low Level Output 
Input Leakage 


Voltage 


MICROELECTRONICS 


STA SGS-THOMSON 
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AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Symbol 


Ta = 25°C -40 to 85 °C |-5510 125°C} nit 
74HC 
tTLH 
{THLE 


54HC and 74HC 
tPLH 
tPHL 
tPLH 
tPHL 


Cpp (*) 


Test Conditions 


Parameter 


Min. 
= 
| 4.5 | | | 
fees 
a 


Output Transition 
Time 


6.0 


Propagation - 
Delay Time 


Propagation 
Delay Time 


Input Capacitance 


Power Dissipation | 
Capacitance 


(*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT ICC (Opr.) 
WAVEFORM 


OUTPUT 
(IN -PHASE ) 


OUTPUT 
(OUT- OF- PHASE ) 


S- 10483 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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8 BIT EQUALITY COMPARATOR 


» HIGH SPEED 
tpp = 17 ns (TYP.) AT Vcc = 5 V 

un LOW POWER DISSIPATION 
loc = 4 uA (MAX.) AT Ta = 25 °C 

» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS688 


DESCRIPTION 


The M54/74HCT688 utilizes silicon gate C°MOS 
technology to achieve operating speeds equivalent 
to LSTTL devices. Along with the low power 
dissipation and high noise immunity of standard 
C“MOS integrated circuit, it possesses the driving 
capability of 10 LSTTL load. The M54/74HCT688 
compares bit for bit two 8-bit words applied on inputs 
PO - P7 and inputs QO - Q7 and indicates whether 
or not they are equal. A single active low enable is 
provided to facilitate cascading several packages to 
enable comparison of words greater than 8 bits. 


This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
designed to directly interlace HSC°MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 


All inputs are equipped with protection circuit 
against static discharge and transient excess 
voltage. 
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M54HCT688 


M74HCT688 


Pred 


BiR F1R 
(Plastic Package) (Ceramic Package) 


—_ nt 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCT688F1R M74HCT688M1R 
M74HCT688B1iR M74HCT688C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc Vec ed 
I 
I 


INPUT 


SCO5650 


INPUT OUTPUT 
ea ieee POLS ues licen ietens SO come ot P=Q 
a ee L 

el ee H 


X. DON'T CARE 


rm iH 1@| 


LOGIC DIAGRAM 
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M54/M74HCT688 


PIN DESCRIPTION IEC LOGIC SYMBOL 


Enable Input (Active 
LOW) 


12, 14, 16, 


Positive Supply Voltage 


LETISIO 


ABSOLUTE MAXIMUM RATINGS 


| Symbol _| Parameter Value |sCUnit 
Supply Voltage Po ee ee 
DC Input Voltage 05toVec+05 | OV 
| Vo | DCOutputVoltage —s—“—*i‘dLSC“‘i‘C‘C OS tO HOS] 
|__| DC InputDiode Curent = CT OLA 
| lox | DC OutputDiode Current —CidT Tm 
filo: = + mA 
: fe emi 

| mw 

Rom 


V 
; V 
V 
mA 
mA 
mA 
DC Vcc or Ground Current mA 
| Po __| Power Dissipation mW 
°C 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter | Vatu | nit 


Output Voltage 
Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 aC 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 
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s/f MICROELECTRONICS 
987 


M54/M74HCT688 


DC SPECIFICATIONS 


Test Conditions Value 


wie 54HC and 74HC 74HC 54HC 


V 
= Pin. | Typ. | Max. | Min. | Max. | 


High Level Input 2.0 2.0 2.0 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 


Additional worst ; Per Input pin 
case supply V = 0.5V or 
current Vi =2.4V 
Other Inputs at 
Vcc or GND 


AIS 
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M54/M74HCT688 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tt = 6 ns) 


Value 
Symbol Parameter Ta = 25 a @ -40 to 85 i -55 to 125 “Cc 


54HC and 74HC 74HC 54HC 
tTLH Output Transition 
tTHL Time 


Propagation 


Delay Time 

(Pn, Qn - P = Q) 
Propagation 
Delay Time 
(G-P =Q) 


Cin Input Capacitance 
(“) | Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + lec 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT ICC (Opr.) 
WAVEFORM 


OUTPUT 
(IN—PHASE) 


OUTPUT 
(OUT—OF -PHASE) 


S$C06820 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT- 
CHING CHARACTERISTICS TEST. 
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(@, SGS-THOMSON =—Mi54/74HC690/691 
7 wicroeecrRomes  M54/74HC692/693 


HC690/692 DECADE COUNTER/REGISTER (3-STATE) 
HC691/693 4 BIT BINARY COUNTER/REGISTER (3-STATE) 


a» HIGH SPEED 
fmax = 50 MHz (TYP.) at Vcc = 5 V 
a LOW POWER DISSIPATION 
Icc = 4 uA (MAX.) at Ta = 25 °C 
a HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Vcc (MIN.) 
=» OUTPUT DRIVE CAPABILITY 


15 LSTTL.LOADS (for Qa to Qp) (Plastic Package) (Ceramic Package) 
10 LSTTL LOADS (for RCO) ss 
=» SYMMETRICAL OUTPUT IMPEDANCE Aig ee 
loH| = lot = 6 mA (MIN.) (for Qa to Qp) att Sng 
loH | = lo. = 4mA (MIN.) (for RCO) 
» BALANCED PROPAGATION DELAYS M1iR CiR 
tPLH = tPHL (Micro Package) (Chip Carrier) 
=» WIDE OPERATING VOLTAGE RANGE Bae eODES.. 
Vcc (OPR) = 2 V to6 V M54HCXXXF1R = M74HCXXXM1R 


=m PIN AND FUNCTION COMPATIBLE M74HCXXXB1R M74HCXXXC1R 
WITH LSTTL 54/74LS690/691 


DESCRIPTION PIN CONNECTIONS (top view) 


The HC690/691/692/693 are high speed CMOS 
COUNTER/REGISTER fabricated in silicon gate 
‘C*®MOS technology. 


‘ “They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which offers high noise immunity 
and stable output. These devices incorporate a syn- 
chronous counter, four-bit D-type register, and qua- 
druple two-line to one-line multiplexers with 
three-state outputs in a single 20-pin package. The 
counter can be programmed from the data inputs 
and have enable P and enable T inputs and a rip- 
ple-carry output for easy expansion. The regi- 
ster/counter select input, R/C, selects the counter 
when low or the register when high for the three-sta- 
te outputs, QA, QB, QC, and QD. 


If the LOAD input (LOAD) is held "L" DATA input (A- 
D) are loaded in to the internal counter at positive ed- 
ge of counter clock input (CCK). In the counter 
mode, internal counter counts up at the positive of 
the counter clock. if the counter clear input (CCLR) 
is held "L"; the internal counter is cleared ( syncHro- ae : 
nously to the counter clock for HC692/HC693, and —| Connection 
asynchronously for HC690/HC691). The internal 
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counter’s outputs are stored in the output register at 
the positive edge of the register clock (RCKk). If the 
register clear input (RCLR) is held "L" the register is 
cleared (synchronously to register clock for 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


= 
1 
! 
A 
| OUTPUT 
I 
I 
I 
z 
ad 


scoseso 


IEC LOGIC SYMBOLS 


CTRDIVIO 


iy M1 [LOAD] 
M2(COUNT] 


Lc12600 


LC12620 


HC692/HC693 and asynchronously for 
HC690/HC691). Allinputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 


3 to 6 Ato D Data Inputs 


ENT, ENP | Enable Inputs 


15 to 18 QA to QD | Data Outputs 
1 CCLR Counter Clear (Active 
LOW) 
a ee Counter Clock 


Register Clear (Active 
ze, 


R/C Counter/ Register Select 
RCLR 


__RCK | RegisterClock 
}18__|_RCO_| Ripple Counter Output _| 
Pe 


Ground (OV) 
Positive Supply Voltage 


LC12610 


LC12630 
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M54/M74HC690/691/692/693 


TRUTH TABLE 


'SCLALOAD| ENP | ENT | CCK |RCLA| ACK| Re |G|@alop|acjap| ( 
cee ee ee ee eee eRe SERS REA 
rilLx Lx |x Pex Px fe teti tet |e [ot | cuear counter | 
TH |e tx |x )ritx ~x |e it|alp |e | a | LOADCOUNTER | 
Ta |u| ut |x |rix |x |.t it Nocuance | NOCOUNT 
aH | H |x |u|. |x |x | t |L |. NOCHANGE | NOCOUNT _| 
a | H | H | H |S |x |x | tL |L | COouNTUP | COUNTUP | 
aH Lx |x |x | Lx |x | L|L|.NOCHANGE | NOCOUNT | 
x px >x |x pu. lerm iH itt t] ct |. | Clear REcisTer | 
Tx [x fx |x px |rttilxit[a |» |e | | LoaDREGISTER 
Tx [x fx {x fx |ut} Li i{t| NocHANGE | NOLOAD 


(") :X for HC690/691 _| for HC692/693 
X : DON'T CARE 
Z : HIGH IMPEDANCE 
a-d : THE LEVEL OF STEADY STATE INPUTS AT INPUTS A THROUGHT D RESPECTIVELY. 
a’-d’: THE LEVEL OF STEADY STATE OUTPUTS AT INTERNAL COUNTER OUTPUTS a’ through qd’ respectively 
HC690/692 RCO = QA « QD e ENT . 
HC691/693 RCO = QA e QB e QC e QD e ENT 


BLOCK DIAGRAM 


CCK 


LOAD | CCLR RCK RCLR 
13] 2] 1 9 8 


a 4-BIT 
REGISTER OUTPUT 


BUFFER 
(3-STATE ) 


4-BIT 
COUNTER 
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LOGIC DIAGRAM (HC690) 
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THE SAME 
AS ABOVE 


THE SAME 
AS ABOVE 


THE SAME 
AS ABOVE 
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TIMING CHART (HC690) 


| LI 
ZZ: 
LZ, GELZEEEEEEEELELLLEZE__E_E__E___EE_EEEZ_! 


LLL ELLE LLL LE 


7 {8 
CLEAR PRESET| 


COUNTER 


HIGH 
IMPEDANCE | COUNTER OUTPUT REGISTER OUTPUT OUTPUT 


3-10600 
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LOGIC DIAGRAM (HC691) 


Ca J 
6 ad O \ 


ad wd 


THE SAME 
AS ABOVE 
2. he teal 
THE SAME 
AS ABOVE 
es eee en oan 


Q 


iS eee ees 
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M54/M74HC690/691/692/693 


TIMING CHART (HC691) 


So ee ee 
DZZELL,. VELEZ-EZ-E_Z_E__EZ__E__E__L__E_L_E___E_E_E_™_ 
ZIZEELLL, CLE” 


CLEAR PRESET 


| 
l 
| 
) *@ 1 oO 7 
| 


| 
| 
| 


| 
| 
| 
| 


COUNT COUNT _ 


| “INHIBIT yr 
HIGH COUNTER 
IMPEDANCE | COUNTER OUTPUT , REGISTER OUTPUT OUTPUT 


$-10599 71 
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LOGIC DIAGRAM (HC692) 


—I 


E 


THE SAME 
AS ABOVE 
THE SAME 
AS ABOVE 
THE SAME 
AS ABOVE 
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TIMING CHART (HC692) 


LZ Z 
LZZEEE,~— GELEEEELE_EZEEEEZZEZ_ZZEZZKZEZ”! 
ZZZZZZZE_E_ EEE! 


| crear PRESET! 


INHIBIT 


HIGH | COUNTER 
IMPEDANCE | COUNTER OUTPUT REGISTER OUTPUT OUTPUT 
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LOGIC DIAGRAM (HC693) 


THE SAME 
AS ABOVE 


Sas eee ase A 


4 


ac 


16 


! 

t 

‘ 
mi 


THE SAME 
AS ABOVE 


tee a ek 


Woohoo ony ge few pig es me ga 


THE SAME 
AS ABOVE 
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TIMING CHART (HC693) 


ZIIE, + EE 
LZ. Z-ZZZZ__Z_EZ___ZZ_______ZE__ 
LIL, CLL E_E____EEEEEE__E__ 


CLEAR PRESET! 


INHIBIT — 


HIGH | COUNTER 
IMPEDANCE | COUNTER OUTPUT I REGISTER OUTPUT ! OUTPUT 
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M54/M74HC690/691/692/693 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | tue | nit 
Yeo Supp votage beet 
-0.5 to Voc + 0.5 Ld 
| Vo | DCOutputvoltage | OS toc 5 | 
m 
m 
m 
m 
m 


DC Voc or Ground Current 
| Py Power Dissipation 500 (*) 


Storage Temperature 
Lead Temperature (10 sec) ie eee: ee 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts not implied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


DC Output Source Sink Current Per 
Spun QA to QD 


V 
V 
V 
A 
A 
A 
A 
W 
°C 
°C 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Input Rise and Fall Time 0 to 1000 
Vcc = 4.5 V 0 to 500 
0 to 400 


| Unit _| 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 
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M54/M74HC690/691/692/693 


DC SPECIFICATIONS 


Test Conditions 


4] 


= Vin or Vit 
Voc or Ap 


ia : 2 2 2 


—_ 
=) 
ios 

£ 
® 
> 
® 

—l 
= 
°o 

— 


Vo 


3 State Output 
Off State Current 


High Level 
Output Voltage 
High Level 
Output Voltage 


(QA - QD) 
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6 ns) 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr 


Symbol 
tTLH 
tTHL 
tTLH 
tTHL 


w 
S 
° 

= 

ae) 
= 
fe) 

O 
—_ 
7) 
o 

| 


-55 to 125 °C 


-40 to 85 °C 


Parameter 


mis Q] sl BB Six 
OO} LO) ay > 


Output Transition 


Time 
(Q) 


Output Transition 
Propagation 
Delay Time 
(CCK - Q) 


Time 
(RCO) 


Delay Time 
(RCK - Q) 


+ 
—_ 
Te) .o) Oo Ww) oO © ite) oO oO 
- {LO | wtih LO, = ©} Tia CO] LO wih 


(CCK - RCO) 
(for HC690/691) 
(for HC690/691) 


Propagation 
(ENT - RCO) 


Propagation 
(for HC690/691) 
(CCLR - RCO) 


(RCLR - Q) 
Propagation 
Delay Time 


Delay Time 
Propagation 
Delay Time 
Delay Time 
(CCLR - Q) 
Propagation 
Delay Time 


Propagation 
Delay Time 
(R/C - Q) 


Zz 
05 
=F 
© 
Ee 
mo) 
O= 
ey 
& 
CO 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Test Conditions Value 


Symbol] Parmeter || oy PI la ala 
ee min. | Typ. | Max. | Min, | Max. | Min. | Max. 
fwax | Maximum Clock Pree es eee ee ee ee 
Frequency 50 p22 | 45 | | ig | | 5 | | Miz 
| 6.0 | | 26 | 53 | | 2a | | iw | 
tpz. | Output Enable || 48 | i20 | =| 150 | {180 
tpzH_ | Time SO ;Rr=1KQ]} [15 | 24 [| | 30 | | 36 | 
6.0 | | rt ig | 20 | =| 26 || 3 | 
| | et | 150 | | 190] | _225 | 
150)/Ri=1kKQ} | 19 | 30 | | 3a | | 4s 
| 6.0 | hae ae eee ee eee 
teLy | Output Disable || 32 | 145 [| 80 | | 220 | 
tea. | Time so |p.-1kol | 15 | 29 | | 36 | | 4a 
S801) ase eS eee eee eae 
tw) | Minimum Pulse || 28 | 7 || 8 | tO 
twa) | Width 50 7 os is eons 
SOO ONY, =. | 601 a ee ee 
twi) | Minimum Pulse | rf 40 | 75 | lf os | | tito | 
Width 50 eee 
forticsooest) | 6° oe ed 
(for HC690/691) 

t; | Minimum Set-up || 68 | 150 | =| 190 | ~——_ 20 | 
Time (LOAD, 50 a7 Po 38 | aa 
ENTEN) | 6.0 | eae ey ee a ee 

ts | Minimum Set-up ae ee ee eee Ee eae ce 
Time 50 fe Os ob. | E86: | 

| 6.0 | ae ee ee ee ee ee 

ts | Minimum Set-up | t 4a | too | | a5 || ts 
Time __ 50 te ee 
vorrissaca) | °° ee de 
(for HC692/693) 

ts | Minimum Set-up || ag | a5 || 55 || 180 | 
Time 50 ee ae eee ee eae ee 
OO RGN — 5:1) 010 oes dO weed We eo 2600 - ol Bie 

th | Minimum Hold cts (OOM Mes Iam er. = sIOs 
Time 50 ee ae ee ae ee 

| 6.0 ae ee a ee ee ee ee 
trem | Minimum ae ae ee ee ee ee ee 
Removal Time 50 Sn ses a a 
forHcss06st) [01 Cs ts 
| Cw [| InputCapacitance| [| | | 5 | to | | to | S| tt |p CT 
sal al 9 
Capacitance for HC692/693 80 P 


(*) Cpp is defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vec ¢ fin + lec 
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TEST CIRCUIT Icc (Opr.) 


6ns 6ns 


NPUT 
OUTPUT 
OPEN 


S - 10610 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


for HC690/691 


a a ae ae a {57 SGS-THOMSON 


MICROELECTRONICS 
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M54/M74HC690/691/692/693 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 
for HC692/693 


tw(H) ty) 


S - 10601 


for ALL TYPES 


(Fix Maximum Count) 


3 -10603 


(or 


VOL 
S-10602 


(7 SGS-THOMSON 17/18 
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SWITCHING CHARACTERISTICS (continued) 


S- 10606 


tPLz, tPzL 

The 1 kQ load resistors should be connected be- 
tween outputs and Vcc line and the 50 pF load ca- 
pacitors should be connected between outputs 


and GND line. All inputs except G input should be 
connected to Vcc line or GND line_such that out- 
puts will be in low logic level while G input is held 
low. 


G 


tPHZ, tPZH 

The 1 kQ load resistors and the 50 pF load capa- 
citors should be connected between each output 
andGNDline. _ 

All inputs except G input should be connected to 
Vcc or GND line such that output will be in high lo- 
gic level while G input is held low. 


S- 10608 


18/18 
Se Se en a ee ts ee. f SGS-THOMSO 
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(G, SGS-THOMSON = 54/74H1C696/697 
7 wicRogectRomies  M54/74HC698/699 


HC696/698 U/D DECADE COUNTER/REGISTER (8-STATE) 
HC697/699 U/D 4 BIT BINARY COUNTER/REGISTER (3-STATE) 


» HIGH SPEED 
fmax = 50 MHz (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) AT Ta = 25 °C 
a» HIGH NOISE IMMUNITY 
VNIH = VnIL = 28 % Voc (MIN.) 
» OUTPUT DRIVE CAPABILITY BiR FIR 
15 LSTTL LOADS (for Qa to Qp) (Plastic Package) (Ceramic Package) 
10 LSTTL LOADS (for RCO) 


ae SYMMETRICAL OUTPUT IMPEDANCE ee ond 
[loH| = lol = 6 MA (MIN.) FOR Qa TO Qp Cee 
\lou| = lo. = 4 MA (MIN.) FOR RCO OUTPUT 

=» BALANCED PROPAGATION DELAYS MiR C1iR 
tPLH = tPHL (Micro Package) (Chip Carrier) 
Voc (OPR) =2V TO6B V M54HCXXXF1R  M74HCXXXM1R 


a» PIN AND FUNCTION COMPATIBLE M74HCXXXB1R M74HCXXXC1R 
WITH LSTTL 54/74LS696/697/698/699 


DESCRIPTION PIN CONNECTIONS (top view) 
The HC696/697 are high speed CMOS up/down 
counters fabricated with silicon gate C?MOS 
technology. They achieve the high speed operation 
similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. The HC696/698 are 
BCD DECADE COUNTER, and the HC697/699 are 
4-BIT BINARY COUNTER. Both devices have 
register. 


They count on the positive edge of the counter clock 
input (CCK) when selected by the "Counter Mode". 
lf the input U/D is held "H", the internal counter 
counts up, and held "L", counts down. The internal 
counter’s outputs are stored in the output register at 
the positive edge of register clock (RCK). 


The counter features enable P and enable T anda 
ripple-carry output for easy expansion. the 
register/counter select input, R/C, selects the 
counter when low or the register when high for the 
three state outputs, QA, QB, Qc and QD. 


Both the counter clock CCK and register clock RCK 
are positive-edge triggered. The counter clear 
CCLR is active low and is synchronous for 
HC698/699, and asynchronous for HC696/697. 


All inputs are equipped with protection circuits NC = 
against static discharge and transient excess Nomen 
voltage. Connection 
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PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
(ieee Dal 


1 U/D Up Down Counter Selector 
3, 4, 5, 6 
Enable P and T 


Counter Clear (Active 
LOW) 


13 Load Counter (Active 
LOW) 
QA to QD | Data Outputs 
18 
19 RCO Load Counter (Active 
HIGH) 
10 GND Ground (OV) 


Positive Supply Voltage 
IEC LOGIC SYMBOL 


Vcc 


RB CTROIVIO 


LC12560 


LC12580 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec a4 
t 
A 
| | OUTPUT 
J 
l 
I 


a 


ScoséS0 


L€12570 


C12590 


2/17 
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TRUTH TABLE 


FUNCTION 
ee 


Z HIGH IMPEDANCE 


CLEAR COUNTER 
ee 


LOAD COUNTER 


C 


COUNT DOWN 
|b’ | ¢ | a | LOADREGISTER 
NO CHANGE 


(*) : J For HC698/699 

X : Don't care 

Z : High impedance 

a-d : The level of steady state input at inputs a through D respectively 

a’-d' : The level of steady state outputs at internal counter outputs QA’ through QD’ respectively 


RCO function : HC696/8 - RCO = (UP e QAe QD e ENT + UP e QAe QD e ENT) 


4-BIT 


REGISTER 
£—-BIT OUTPUT 


BUFFER 
OUNT 
: Be (3-STATE) 


(7 SGS-THOMSON sa ee es ge OE 
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HC696) 


( 


LOGIC DIAGRAM 


Ban 


THE SAME 
AS ABOVE 
THE SAME 

ABOVE 


AS 


MICROELECTRONICS 


ky SGS-THOMSON 


Bre 


TT 
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TIMING CHART (HC696) 


i aia 
AEZA] — EZZZZZAONT CARE UNTIL LORD GOES WOW 


SEI EE eae 
ZEA ELLE EEE EEE” 


A 
8 


A 
[7 |8 0 1 2 | | 1 0 9 
HIGH IMPEDANCE 


CLEAR iaeae! | 

INHIBIT COUNT UP | (NHIBIT | COUNT DOWN | 
I 

| 


COUNTER OUTPUT ! REGISTER OUTPUT , 1q_COUNTER QUTPUT 


$-10591 
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LOGIC DIAGRAM (HC697) 


| 


AS ABOVE 


Pres a 


Lo ei ee 


i 


THE SAME 
AS ABOVE 


Lecieeeses 


ee 


THE SAME 
AS ABOVE 


la é 
SE eee ees 


= Bn TETe 


MICROELECTRONICS 


ky SGS-THOMSON 
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TIMING CHART (HC697) 


A 

t 
CLEAR wae 
INHIBIT COUNT uP | INHIBIT 


HIGH IMPEOANCE 


COUNTER OUTPUT | REGISTER OUTPUT , 1¢-COUNTER OUTPUT 
I 


COUNT DOWN 


3 [14 0 15 | 
| 
[ 


$-10592 
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LOGIC DIAGRAM (HC698) 


THE SAME 
AS ABOVE 


THE SAME 
AS ABOVE 


[Pastis 
Ree 


THE SAME 5 
AS ABOVE }—2ap 


S-10595 
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DECADE COUNTER, SYNCHRONOUS CLEAR (HC698) 


INNNNUN I NUNNNNANNONNNNNUNUNOUUNNOOOONON NNN B00 A NANINNDNN NINA NUNONNUNANNNNONNUNNNUNNNNNNNNINT 
TANT AAAAAA PON TARE TAL NL NN NN 


COUNT UP COUNT DOWN 


ASYNC SYNC SYNC 
CLR CLR LOAD 


9/17 
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LOGIC DIAGRAM (HC699) 


THE SAME 
AS ABOVE 


THE SAME 7 
AS ABOVE [—=qp 


$-10596 
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BINARY COUNTER, SYNCHRONOUS CLEAR (HC699) 


SO ANNAN BO NNNNNNNNANANNNNUONNNOONNUNUAN NOONAN NNNUANNNNONAUNUNUAN NNN UUANN NUON 
SAD NCAUAN BB NNNANANANSNNANNANANONNNNTUDORNUN NNDB 8 2a NNNNONNANNONUNUNNNNNNNNNONNNUNNNNNNNNNONNNIN 
¢ 
0 AAA AAA AAA MAMAN PONT CARE TIM LT 


13 14 1§ t) 1 2 3 13 4 3 2 1 () 18 14 1 12 


COUNT UP COUNT DOWN INHIBIT 
ASYNC SYNC SYNC 


CLR CLR LOAD 
3S - 10593 
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ABSOLUTE MAXIMUM RATINGS 


Unit _| 
| Voc | SupplyVotage Sto 
| Mi | DC InputVoltage | OS toc 05 | | 
| Vo | DCOutputvotage | OS tO 5 | 
| tix | DC input Diode Curent = Om 
| tox | DC Output Diode Current | Om 
| mA 
| mw 
al 


V 
V 
A 
A 
A 
A 
W 
C 
C 


Value 


| Po _| PowerDissipation === —“‘iLSS~C*C“‘(‘;C#CCOOY) OCC 
lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts notimplied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


eh m 

+ m 

DC Output Source Sink Current Per Output Pin (RCQ) m 
(QA to QD) + 35 

m 

m 


V 
0 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter Value | Unit _| 
| Voc | Supplyvoltage | tO] 
pole i 
| Vo | 


input Voltage 
Output Voltage rr en 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 2G 


0 to 1000 | 


Input Rise and Fall Time 


Vec =4.5V 0 to 500 


12/17 

Keg SGS-THOMSON 
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DC SPECIFICATIONS 


Test Conditions Value 


s 
Mt 

< 
oO 

QO 

o 
G) 
= 
O 
I+ 
Oo 


< 
+ 
© 
on 


Quiescent Supply Vi = Vec or GND 
Current 


Symbol Parameter = Ta = 25°C -40 to 85 °C |-55 to 125 °C 
V) 54HC and 74HC 74HC 54HC 
Min. | Typ. | Max. | Min. | Max. | Min. | Max 
Vin High Level Input a5] | [45 / 1.5 
Voltage (3i5| =| Stats [fas | 
re ee ee 2 ee 
Low Level Input es ee 
Voltage a ee ee ee ee 
118 |_| 18 |} 18 | 
Von | High Level a ‘ Fi9{20{ [19| [19] | 
Output Voltage vw |forz0ea aa [as | Paa T aa TT 
jsefeo{ {se} [se [ 
4.5 | Vi lo=-4.0mA| 4.18 | 431[ [413] [| 4i0| | 
je=samal sas [se [ [saa Tee0| 
Von | High Level as.) 20.) | 48 | | ie) | 
Output Voltage vn [oreeva aa [as | [aa | fsa 
ie set e0.[. set — sei. |” 
Vi lo=-6.0mA| 4.181431 | | 413[ | 4.to| | 
jio=7.8mal 568 | 58 || 563| | 500| 
Vo. | Low Level Output ; ae Sie a ee re 
Voltage | o=20nAT [oo [or] [ot] | o1 
or foo for [fort for] Y 
45 Vs lo=4.omAl | o.i7 026] = [0.33 | | 0.40, 
loz 5.2mA| | 0.18 | 0.26 | || 0.40 | 
VoL Low Level Sin fe ae ee ee ae ee 
Voltage Vi o=20uat [oo for | [or] | o1 
mae be eel O0 Oa b-- ame a 
Vi lo=6.0mA| | 0.17 | 0.26 | SS 
lo=7.8mA| | 0.18 | 0.26 | oe 


s) Hl HIBS PIP lak 
° Ole (oy lle 


Reh fe |S 

e| “jele 
= i= 
EEE 


3 State Output Vi = Vin or Vit 
Off State Current o = Vcc or GND 


E 


G7 SGS-THOMSON Capes See ee et, 
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-55 to 125 °C 
54HC 


-40 to 85 °C 
74HC 


Value 


6 ns) 


MICROELECTRONICS 


ISA SGS-THOMSON 


AC ELECTRICAL CHARACTERISTICS (Input tr = tr 


Symbol 
tTLH 
tTHL 
tTLH 
tTHL 
tPLH 
tPHL 
tPLH 
teHL 
tPLH 
tPHL 
tPLH 
tPHL 


M54/M74HC696/697/698/699 


Test Conditions 


S S << 

s |e |s g|8 
” ” a ~ 

1 c Cc e c S(O] eee Fo a (ie =< c C) 

2 S fc sen ogee SPO |S Pe Seo |sec S alr |o > 

a We s SF SE SE | SES SET | SE SF | 25 

© | 5S 71s oe ' o a 

Oo. aon a a/O am x Oo ox oméX & Bic Gee & ala Sal Ee 
S56 SEC 1208 Soe So28|fos fog | 2 alQ 9 o/Q | a Oo 
OFYIOFE lanagd oof aaYViaca&£ aot lagio agdO/!;sr 


fMax 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Symbol Parameter bs Ta = 25°C -40 to 85 °C |-55 to 125 °C 
ay 54HC and 74HC 74HC 54HC 

htt het 

tex. | Output Enable | 45 | 120 | | 150 | | 180, 

tran | Time fis] ]a=sea [—Cig Fae Poe 


Output Disable ac 
tpHz | Time 50 | Ru= 1KQ —--2- 2: | 29 | | 3s | 
| ia | zo | tl | 0 | 
tw) | Minimum Pulse e eet pet tet 


twiL) Width 
(CCK, RCK) 


Minimum Pulse 20) 

| wit, so} Hees [ [es [15 | | to [| 22 | ms 
1 esiee 

Minimum Set-up for «=| | 16 | so | | 65 | | 75 | 

Time Heese [4 [wo | is | | ts | os 

cameo | 08] Se a a 


| Minimum Setup [ee [aso | as0_| [ae 
reo) 


ENT, ENP) 


Minimum Set-up qe) pepe Hehe 


Time | 4.5 | 50 
(A, B, C, D) 


Minimum Hold 
Time 


th 
5 5 
trem =| Minimum fF i, ele ale oe on Ee 
RemovalTime [as] 50 | Hoss [| [5 ||» |[-s | » 
oe p= $84} 
eee Re 
er | romper) Pe | Po 
Capacitance HC698 77 P 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc ° fin + loc/2 (per circuit) 


G7. SGS-THOMSON A 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (HC696/697) 


S- 10617 


S ~10618 


SS 0H 


nnn VO 
S - 10620 
S - 10619 


tee {7 SGS-THOMSON 
- MYT MucRoELecTRomecs 
1024 


PLH TPHL 


M54/M74HC696/697/698/699 


SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 


OUTPUT DISABLE, ENABLE 


: GNO 
j ts th ts th! 
"CC 
5 GNO 


S$ -10613 


S -10612 


TEST CIRCUIT Icc (Opr.) 


S- 10389 


{a7 SGS-THOMSON ee ee ee 
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=» HIGH SPEED 
tpp = 10 ns (TYP.) AT Vcc =5 V 

« LOW POWER DISSIPATION 
loc = 1 pA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VniH = VNIL = 28 % Voc (MIN.) 

« OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

« BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 V TO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 4002B 


DESCRIPTION 


The M54/74HC4002 is a high speed CMOS DUAL 
4-INPUT NOR GATE fabricated in silicon gate 
C*MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffer output, which ensures high noise immu- 
nity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


— 
1 
A 

| | OUTPUT 
I 
I 
u 


Vec 


i 


SCOS6S0 


October 1992 


M54HC4002 
M74HC4002 


DUAL 4 INPUT NOR GATE 


F1iR 
(Plastic Package) (Ceramic Package) 


a od 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4002F1R M74HC4002M1R 
M74HC4002B1R M74HC4002C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
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TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


Data Inputs 
| 6,8 | NC | NotConnected 
Ground (0V 


LC11900 


Unit _| 
| Po | PowerDissipation 80) | 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 
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RECOMMENDED OPERATING CONDITIONS 


symbol 
| Veo | Supply Voltage re are ei 


| Unit_| 
Vec 
| Vi | inputvoltage toe | 
Vo | Outputvotage tO | 
Operating Temperature: M54HC Series ee 
M74HC Series -40 to +85 
DC SPECIFICATIONS 


V 
V 
V 
°C 
=C 
0 to 1000 
Test Conditions Value 
Symbol Parameter Vec 
is Cin. | 


Voc = 4.5 V 0 to 500 
0 to 400 
Vin High Level Input 1.5 


Input Rise and Fall Time 


Low Level Input 
Voltage 


5/2 
oy (On 


1.8 1.8 


fiz 
| 6.0 | eee 
High Level ‘ | dL tg | 
Output Voltage Vin lo=-20 pA 
6.0} or 5.9 ae ee ae 
Vit Ld 
6.0 | 
Vi = 


— gp |O}u 
e) MIG Io 


Low Level Output 


Voltage 


Input Leakage 
Current 


Quiescent Supply 


Current 


(7 SGS-THOMSON oe ee ee 
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AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Value 
-40 to 85 °C 


Output Transition 
Time 


Propagation 
Delay Time 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Ioc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S- 10179 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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(7, SGS-THOMSON M54HC4016 
Sf | MICROELECTRONICS M74HC4016 


QUAD BILATERAL SWITCH 


s HIGH SPEED 
tpp = 9ns(TYP.) AT Voc =5V 
a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25°C te 
» HIGH NOISE IMMUNITY 
Vin = Vnit = 28 % Vcc (MIN.) 
x LOW "ON" RESISTANCE B1R F1iR 
Ron = 60 Q (TYP.) AT Vcc = 9 V, Ivo = 100 pA (Plastic Package) (Ceramic Package) 
» SINE WAVE DISTORSION 
0.042 % (TYP.) AT Vcc = 9 Vpp, f = 1KHz a 
se WIDE OPERATING VOLTAGE RANGE Foi ,, 
Voc (OPR) =2VTO12V 
a» PINAND FUNCTION COMPATIBLE M1iR C1R 
WITH 4016B (Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4016F1R M74HC4016M1R 
M74HC4016BiR M74HC4016C1R 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC4016 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C*MOS technology. It has high speed performance 
combined with true CMOS low power consumption. 


The C input is provided to control the switch ; the Sa , 
switch is ON when the C input is held high and off ee 
when C is held low. 
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‘LOGIC DIAGRAM 


[/O O/| 
Cin 


LC12380 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
1, 4, 8, 11 1to4VO Independent 
Inputs/Outputs 
2, 3, 9, 10 1 to 4 O/l Independent 
Outputs/Inputs 
13, 5, 6, 12 1C to 40 Enable Inputs (Active 
HIGH) 


Ground (OV) 
Positive Supply Voltage 


ABSOLUTE MAXIMUM RATING 


cc 
Vin 
Vivo 
Tsta 
Th 


| symbol | Parameter | Vatu | Unit_ 
| Vm | DCInputvottage OS tooo 05 | 
| Wo | DCinpuvOutputVoltage | OS tO 05 | 
| lox | Control input DC Diode Current | mA 
| lick | WODC Diode Curent | Om 
| lo | DC Output Source Sink Current Per OutputPin, | 25m 
loc orleno | DC VocorGroundCurent | OLA 
| Po | PowerDissipation | SY) mC 
| Tag | StorageTemperature | tH | 
| T _| Lead Temperature(iosec) | OC | 


IEC LOGIC SYMBOL 


LC12391 


TRUTH TABLE 


CONTROL SWITCH FUNCTION 


m 
mM 
mM 
m 
m 


A 
A 
A 
A 
W 
°C 
°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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RECOMMENDED OPERATING CONDITIONS 


Symbol | Parameter [vate [vat 
Si lag 
nou Vago (Con 
; 

C 


Input/Output Voltage Y 


Operating Temperature: M54HC Series °C 
M74HC Series -40 to +85 
tr, tt Input Rise and Fall Time ns 


DC SPECIFICATIONS 
Value 
Symbol Paranidler i Ta = 25°C -40 to 85 °C |-55 to 125 ° 
(Vv) 54HC and 74HC 74HC 54HC 
Vine | High Level eo 
Control Input 
Vitc Low Level 
Control Input 
Voltage 3 | 4. V 
, Cera 
freee) A000! 
9.0 | [85 |i Of, Zia 2 


Ron ON Resistance | | 460. | 320 | 
Vvo = Vcc to GND en 85 170 
lvo = 
| so | reo | | 200 | | 80 | 
a0 |Yio=Vooorano|~ | ~¢0 | 120] | 150 | | 200 | 
| OE oe 2) | too) eee Sao! 
Paar ae ae ae 


ARon | Difference of ON et Ce 
Resistance | 9.0 | Vio = Vec or GND 


Between Switches Ivo < 100 pA 


loFF Input/Output Vos = Vec or GND +0.1 +1 a2 LA 
Leakage Current | 12.0} Vis = Vcc or GND 
(SWITCH OFF) Vin = Vitc 
liz Switch Input +0.1 +4 12 pA 
Leakage Current Vos = Vec or GND 
(SWITCH ON, Vin = Vine 
OUTPUT OPEN) 
lin Control Input Vin = Vcc or GND +0.1 +1 +1 LA 
Current 
c 


cc | QuiescentSupply | 60] Vw=Vocor@ND]|_ |_| + | | to | | 20 | BA 
oun Ea a a ee 
[eee ee ee 


4 3/6 
I ea 
1033 


M54/M74HC4016 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


| Test Conditions _| Conditions Value 
(Vv) 54HC and 74HC 74HC 54HC 


| Min. | Typ 
Phase Difference [a ae a eee 
Between Input pfs fot fet Ts] 
and Output a 
a SE NT 
tz. | Output Enable RL=1kQ | | 40 | oo | =| 125 || | 150 
tezi | Time eS PaO 0 Sell... | 60) aa 
9.0 ae aS Ae ae ee 
ae i ee ee 
tPLz Output Disable Ri = 1KQ | | 6 | 150]; | 190 | | 905 | 
tPHz Ti me | | 15 | 30 | =f 3a | | gs ns 
| 9.0 | ae ee eee ee ee ee 
ee SS a ee 
Sef Capstone |_f {fs fo {fo 10 | pF 
kell CEP te 
Capacitance 
oe [resto tty | | tT ft 
Capacitance 
lt ed A 
Capacitance 


*) Cpp ts defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc 


ANALOG SWITCH CHARACTERISTICS (GND = 0 V Ta = 25 °C) 


Test Conditions 
Symbol Parameter Vec | VIN 
Ps ve vp 


Sine Wave Distortion (THD) | 45 | fn=1KHz RL_=10KQ C._=50pF 


Frequency Response Adjust fin voltage to Obtain 0 dBm at Vos. 
(Switch ON) Increase fin Frequency until dB Meter reads -3dB 
RL=50Q C_=50pF 


Feedthrough Attenuation Vin is centered at VCC/2. Adjust input for 0 dBm 
(Switch OFF) Ri. =600Q CL.=50pF  fin=1 MHz sine wave 


Crosstalk (Control Input to Ri = 6000 C_=50pF 
Signal Output) fin = 1 MHz square wave (tr = t} = 6ns) 


Crosstalk (Between Any Adjust Vin to Obtain 0 dBm at input 
Switches) RL=600Q C.=50pF  fin=1MHz sine wave 
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M54/M74HC4016 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


tpLz, tPHz, tPZL, tPZH. 


Vort 
(Sq =Vcc.S2 =GND ) 


Vout 
S-10350 (S1=GNO,S2=Vcc) 


CROSSTALK (control to output) 


S-10351 


CROSSTALK BETWEEN ANY TWO 
SWITCHES 


4 


Vcc 


S- 10352 


BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 


Voc /2 


Vcc /2 —Vcc /2 | 
fe) ‘ oierens _ 
e a 


SW 


MAXIMUM CONTROL FREQUENCY 


GND (Vss) 


AY iiceotterrmonies 
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M54/M74HC4016 


CHANNEL RESISTANCE (Ron) lec (Opr.) 


Os no ee fy, SGS-THOMSON 
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M54HC4017 
M74HC4017 


ky, SGS-THOMSON 
7 ixicrogLectromes 


» HIGH SPEED 
tpp = 21 ns (typ.) AT Vcc = 5V 

s LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VniH = VNIL = 28 % Vcc (MIN.) 

a» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

s WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 VTO6V 

a» PIN; AND FUNCTION COMPATIBLEWITH 
4017B 


DESCRIPTION 


The M54/74HC4017 is a high speed CMOS DECA- 
DE COUNTER/DIVIDER fabricated in silicon gate 
C2MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The M54/74HC4017 is a 5-stage Johnson counter 
with 10 decoded outputs. Each of the decoded out- 
puts is normally low and sequentially goes high on 
the low to high transition of the clock input. Each out- 
put stays high for one clock period of the 10 clock 
period cycle. The CARRY output goes low to high 
after OUTPUT 10 goes low, and can be used in con- 
junction with the CLOCK ENABLE to cascade seve- 
ral stages. 

The CLOCK ENABLE input disables counting when 
in the high state. A RESET input is also provided 
which when taken high sets all the decoded outputs 
low. 


October 1992 


DECADE COUNTER/DIVIDER 


(Plastic Package) (Ceramic Package) 


nt oe 


MiR C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC4017F1R M74HC4017M1R 
M74HC4017B1R M74HC4017C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/7 
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M54/M74HC4017 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


TRUTH TABLE 


DECODE OUTPUT (H) 


X: DON'T CARE 
Qn: NO CHANGE 


LOGIC DIAGRAM 


Ee eS es {57 SGS:THOMSON 


MICROELECTRONICS 
1038 


TIMING DIAGRAM 


PIN DESCRIPTION 


is 


M54/M74HC4017 


IEC LOGIC SYMBOL 


CTR DIV 10/ 


Clock Enable Input 
(Active LOW) 


Clock Input (LOW to 
HIGH, Edge-triggered 


Master Reset Input 
(Active HIGH) 


{yz SGS-THOMSON 
7 wcnosuzcrnomes 
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M54/M74HC4017 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V 
V 
| 


OK 
[alone = 
L 


| lox _| DC Output Diode Current mA 
|__Po__| Power Dissipation 
300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Vatu | nit 
| Voc | Supplyvottage Tt 
| Mi | inputvottage | te 
| Vo__| OutputVotage te | 
°C 
aC 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 
0 to 1000 ns 


0 to 400 


Input Rise and Fall Time 


Be ee {7 SGS-THOMSON 
~ S/ MICROELECTRONICS 
1040 


M54/M74HC4017 


DC SPECIFICATIONS 


Value 
ay 54HC and 74HC 74HC 54HC 
| sabe ire 


High Level Input ree ee eee se ae ee 
vollage ea a a ee ee ee ee 
Es a a a 
ee 0 


ior Cvelina Ea. ee ose os 
Voltage Fas ss 
= 1.8 1.8 1.8 


High Level 
Output Voltage 


Vou 


Low Level Output 
Voltage 


ln ot 0.1 
Vi Ho=40.ma) _ 047 | 926} _a88 | _ 040 
= Ho=5.2mA| _—*|s 0.18 | 0.26 | | 0.33 | | 0.40 | 


Input Leakage 50 Vcc or GND +0.1 yA 
Current 
Quiescent Supply Vi = Voc or GND 40 uA 
Current 


‘ka, SGS-THOMSON a et ee ee ee et SE 
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M54/M74HC4017 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input t, = tr = 6 ns) 


Value 


Ta = 25°C -40 to 85 °C Unit 
54HC and 74HC 74HC 54HC 
_Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Output Transition |_2. ae ee ee ee a ee 
aie 


Time | nad GP rl 22 


Propagation 
Delay Time (CK, 


= 
oO 


~ 
— 
oe) 
— 
(o>) 
=. 
ice) 


295 


Propagation 
Delay Time 
(CLEAR- Q, Court) 


wlo}s— lw lola 
To) Te) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width (CLOCK) 


wol]R {BR} }p |p lS ip |r l= 

Nig lo jo lola ian /2 |= |a |e 
ro) ro) 

=/w 

on lan 


—s 
w 


as 
— 
| 


Minimum Pulse 
Width (CLEAR) 


Minimum Set-up 
Time 


— ie) 


Ce ne | — |}or | | TNS 
om OO |Woloasa 


Minimum Hold 
Time 


Minimum 
Removal Time 


ro as Ce 


Power Dissipation c 
Capacitance P 


(") Cpp Is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vcc * fin + Icc 
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M54/M74HC4017 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


ao 
CARRY OUT 


S-10506 


TEST CIRCUIT Icc (Opr.) 


OUTPUTS 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


fa, SGS-THoMson 
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M54/74HC4020 


ae oe M54/74HC4040 


MICROELECTRONICS 


HC4020 14 STAGE BINARY COUNTER 
HC4040 12 STAGE BINARY COUNTER 


» HIGH SPEED 
fuax = 73 MHz (TYP.) at Vcc =5 V 

a» LOW POWER DISSIPATION 
Icc = 4 WA (MAX.) at Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
\lou| = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 Vto6V 

a» PIN AND FUNCTION COMPATIBLE WITH 
4020B/4040B 


DESCRIPTION 


The M54/74HC4020/HC4040 are high speed 
CMOS 14/12-STAGE BINARY COUNTER 
fabricated in silicon gate C?MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low consumption. 


A clear input is used to reset the counter to the all 
low level state. A high levelon CLEAR accomplishes 
the reset function. A negative transition on the 
CLOCK input increments the counter by one. 


For HC4020 twelve kind od divided output are 
provided; 1st and 4th stage to 14th stage. 


PIN CONNECTION (top view) 


HC4020 HC4040 


March 1993 


Liisi, | 


B1R FIR 
(Plastic Package) (Ceramic Package) 


od 


CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 


Td 


The maximum division available at last stage is 
1/16384 x fin at clock. 


For HC4040 each division stage has an output; the 
final frequency is 1/4096 x fin. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


HC4040 


4] CLEAR 
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M54/M74HC4020/4040 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Ts | 
A 

] | OUTPUT 
' 
ad 


. 


PIN DESCRIPTION (HC4020) PIN DESCRIPTION (HC4040) 


| PINNo | SYMBOL | NAME AND FUNCTION | PINNo | SYMBOL | NAME AND FUNCTION 


Parallel Outputs 


10 Clock Input (LOW to 
HIGH, edge triggered) 
CLEAR 
Ground (OV) 


10 Clock Input (LOW to 
HIGH, edge triggered) 
CLEAR 


Ground (0V) 


Positive Supply Voltage 


HC4040 


RCTRI2 


LC12370 


TRUTH TABLE 


OUTPUT STATE 


ALL OUTPUTS = "L" 


NO CHANGE 
ADVANCE TO NEXT STATE 
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LOGIC DIAGRAM (HC4020) 
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LOGIC DIAGRAM (HC4040) 
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M54/M74HC4020/4040 


ABSOLUTE MAXIMUM RATINGS 


Voc 


DC Input Voltage -0.5 to Vcc + 0.5 
DC Output Voltage -0.5 to Voc + 0.5 


| tik | DC Input Diode Current 


| Pp | PowerDissipation |S) 
| T _| Lead Temperature (10sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


lik 
DC Output Diode Current ee ee ee ee 
| lo __| DC Output Source Sink Current Per Output Pin a Te ee 
Th 


(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 ta 1000 


Voc = 4.5 V 0 to 500 


{G7 SGS-THOMSON eee 
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M54/M74HC4020/4040 


DC SPECIFICATIONS 


Symbol Parameter 
High Level Input é 
Voltage 


Vi 
Vi 
O 


H 
L Low Level Input 2 
Voltage 
H 


Value 
Ta = 25°C -40 to 85 °C 
54HC and 74HC 74HC 


Test Conditions 


CO] 
—. |« 
on | 


-55 to 125 °C 
54HC 


wo | 
nar 
on | 
= |2 
on 
ioe) 
aa 
on 


N 


N ~_—_~ < 
ah, 
O1 


is 

on 
aan ‘ 
Nh 


| Typ. | Max. | 
feel 
7a en ae ES 
Pe ee ae ee 
| (ae ee a 
| a a Ec 
6.0 a a eS ee ae es 
Vox | High Level ea ao Oss Se ah ash 
Output Votage Va [or208 laa [as [| aa | [ae [| 
6.0 | or ps9 [eo] t[s59{[ [59] | * 
Vii |lom-4.0mal 4.18 | 431] | 443 | | 410] | 
|6.0| _|lo=5.2mA| 5.68] 5.8 | | 563| | 560] 
Vo. | Low Level Output Shas ee OO: NOt fi = Ore =. 2 dO 
Voltage Vn foe20uT Too for | [or] | o1 
| 6.0 | or | foo for [fort fon] 
Vi llo=4.omal | ot7{o26| joss] | 0.40 | 
6.0|  |lo=5.2mA| fois} o26 | | o33 | | 0.40 
ON el ce Ol 
Current 
ser daenad bad hekasaal MD A Tea cd 
Current 
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M54/M74HC4020/4040 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = ts = 6 ns) 
Test | TestConditions _ Value 
(V) 54HC and 74HC 74HC 54HC 


| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

Output Transition |_2. asi | 95 | | 110 | 
Te a ee ee 

tpLH =| Propagation 
iva. | Delay Time 
eine 2a 


— 
tt 
ol 
— 
© 
oO 
We) 
Nh 
oO 


tPLH Propagation 
tPHL Delay Time 
(CLOCK Q1) 


for HC4020 
for HC4040 
for HC4020 


= 
nee 
= 
fee eed 
4 
F =i 
ar 
Caw 
ed 
ss 
[SS 
7 
= 
for HC4040 ee 
wy 
60s 
35 
es 
ae 
Es 
ra 
aa 
oe 
[Se 
a 
[eee 
| 
be 
ie! 
ez 
—_ 


tPLH Propagation 
tPHL Delay Time 
(CLOCK Q1) 


tPHL Propagation 
Delay Time 
(CLEAR - Qn) 


tPHL Propagation 
Delay Time 
(CLEAR - Qn) 


fax Maximum Clock 
Frequency 


tw(H) Minimum Pulse 
tw) Width 
(CLOCk) 


on 


i) 


NO 
ro) 


ine) aw) & |P & (Mh - a & |Ph & iM & |P & iN - |P - 
ro) ro) on |o ro) on wn |o ro) mo wn |o wn |o wlo om lo 


Nh |p | > 
Cc; |o 


al Peal be MO | TR IM [wy Ry [yy [RIN [py 
w for jo BOIS [HIS | |0 1F | |o 


for HC4020 
for HC4040 
45 for HC4020 


45 for HC4040 


oO 
= len Ww wlan |N jo [= jo |= |= |o w }oo |Z) |e |oo [I foo fw |e |w jw 
>) Oo NIK IN [o@ [oO [a | Jo |a Do |a |g l|ola lo |= |o |B |= |o 


tw) | Minimum Pulse 
Width 
(CLEAR) 


on 


Minimum 
Removal Time 


Minimum 
Removal Time 


NO |N 
NO _ — NM N Ne) 
eS hig = |M — |M a |h wy Qipft ome. 


ols 
N 


oO 
8 


Cin 
Crp (*) 


Input Capacitance 
Power Dissipation 
Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Crp * Vec * fin + loc/2 (per FLIP/FLOP) 


Ww a |/— |N o>) BIN (OO fH] Js fa] fo jst so —/42 (|B (2 IM IN nN i) 


= ye) wlio };ojo;—4 


TC 
5 


{7 SGS-THOMSON Se ee, ee 
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1051 


M54/M74HC4020/4040 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S ~ 10417 


CLOCK 50% 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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» HIGH SPEED 
fuax = 57 MHz (TYP.) at Vcc = 5 V 

a LOW POWER DISSIPATION 
Icc 4 pA (MAX.) at Ta = 25 °C 

=» HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Vcc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lo. = 4 mA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2Vto6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 4022B 


DESCRIPTION 


The M54/74HC4022 is a high speed CMOS OCTAL 
COUNTER/DIVIDER fabricated in silicon gate 
C?MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It contains a 4-stage divide-by-8 Johnson counter 
with 8 decoded outputs (Q0-Q7) and a Carry-out bit. 
This counter is advanced on the positive edge of the 
clock signal when CLOCK ENABLE input is held 
low, or is advanced on the negative edge of clock 
enable signal when CLOCK input is held high, and 
the selected one of eight outputs goes high. Holding 
the CLEAR input high clears the counter to zero re- 
gardless of the other input conditions. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 
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M54HC4022 
M74HC4022 


OCTAL COUNTER/DIVIDER 


(Plastic Package) (Ceramic Package) 


a nt 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC4022F1R M74HC4022MiR 
M74HC4022B1R M74HC4022C1R 


PIN CONNECTIONS (top view) 


18{ JCLOCK 


NC = 
No Internal 
Connection 
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M54/M74HC4022 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vcc 4 


| 
k 

| | OUTPUT 
A 

om 


SCOS6S0 


TRUTH TABLE 


X: DON'T CARE 


LOGIC DIAGRAM 


ee A IST SGS-THOMSON 


MICROELECTRONICS 
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M54/M74HC4022 


TIMING CHART 


CLEAR 


ag yg ng A EM 
CLOCK 


Q5 


i ees 
Q6 
ae ee ee 
Q7 
s 


CARRY OUT 


PIN DESCRIPTION - IEC LOGIC SYMBOL 
|_PINNo | SYMBOL | NAME AND FUNCTION | 


Decoded Outputs 
10,1, 5, 11 
1 
1 
1 
1 


CTR DIV 8/ 
OCT 


69 | NC ___| Not Connected 


2 CARRY Carry Output (Active 
OUT LOW) 
3 CE 
LOW, Edge-triggered) 
4 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 
6 


Clock Input (HIGH to 


(Active HIGH) 
| 8 | GND | Ground (ov) 
Positive Supply Voltage 


LC11950 


(7 SGS-THOMSON a 
s/f MICROELECTRONICS 
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M54/M74HC4022 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V 
V 


V 


a Supply Voltage -0.5 to +7 
| Vy | DC Input Voltage -0.5 to Veo + 0.5 
a DC Output Voltage -0.5 to Voc + 0.5 


Value | nit_ 
cc } Ee ss 
Vi =a 
0 3 el 
lx | DC Input Diode Current = ——“‘iL ClO CCL mA 
OK mA 

| mA 

mA | 

| mw_| 

eae 
i 


| lo | DC Output Source Sink Current Per OutputPin | 
| Po | PowerDissipation = SO) SC 
| T.__| Lead Temperature(10sec) | HD <a T 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


V 
V 
mA 
mA 
mA 
mA 
mW 
°C 
°C 


RECOMMENDED OPERATING CONDITIONS 


Input Voltage 
Output Voltage 


Operating Temperature: M54HC Series 
M74HC Series -40 to +85 
Input Rise and Fall Time 


4/7 : 
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M54/M74HC4022 


DC SPECIFICATIONS 


Test Conditions Value 
Vv Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 


Viq__| High Level Input 
Voltage 


ViL Low Level Input 
Voltage 


Vou High Level _ 
Output Voltage te lo=-20NA | 44] 45 | | 44 44 || y, 
| 5.9 | 160 | | 59 | aae ed 
41a ]431 | [413] 
5.68 | 5.8 | | ae 


Symbol Parameter 


Low Level Output 
Voltage 


Input Leakage Vi = Voc or GND 
Current 

loc Quiescent Supply Vi = Voc or GND 
Current 


| 5.68 | 
a 
i ce 
Lal 
lo=4.0mA{ | 
i 


7 5/7 
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M54/M74HC4022 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions 
Symbol Parameter V 
tTLH Output Transition | 2 
tTHL Time 
‘TPLH Propagation Delay 
tPHL Time (CLOCK - 
Qn, CARRY) 


o1 —_ = |M 
=k —_ |}Oor | — joa 
2) OJO |Win 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


— 

ed 

To 
mM jo layla jos IN 
NI [M1 B jo lain 


N [Po 


s| sé | 


p/p Lh 
wlo in 
wip |N ja [3 lo 
BRID|S|a/o}a 


o};— 


=) 


=) 3 
” w wn 


Minimum Set-Up 
Time : 
‘ Minimum Hold 
Time 


_ tREM Minimum 
Removal Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
(*) Crp ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circurt). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vcc ° fin + Icc 


eae 
tPLH Propagation Delay | 69 | 145 180 po 220 
Here. eine (Eee a a 
See ce 31 | | 3a | 
fMax Maximum Clock ie aE eae 
i een ppt eee a eee) 
| 6.0 ae ee 
=cike 
tw) | Width (CLOCK) | | 22 | ns 
| 6.0 ia 
Minimum Pulse 
Width (CLEAR) ns 
| 6.0_ 
| cae 
cal 
pail 


tw(h) 
ts 
th 


ine) & |PO 
fo) o1 | oO 


— |/— 1c —j-4 (co | | 1c 
mM /}/O ion M}1O /OIID |}O;n 


—/—2 {wj/o2 fp {a 
OAH |O IN lS 


iN 
oO 


2.0 
4.5 


— j— |-—-- | OD 
OO} |W /n 


4 
i) 
DT |O 
TO) 
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M54/M74HC4022 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


ao 
CARRY OUT 


TEST CIRCUIT Icc (Opr.) 


S-10436 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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(j, SGS-THOMSON = M54HC4024 
7 wicROELECTROMICS M74HC4024 


7 STAGE BINARY COUNTER 


a HIGH SPEED 
tpp = 13 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
loc = 4 WA (MAX.) AT Ta = 25° C 
=» HIGH NOISE IMMUNITY 
VNIH = Vnit = 28 % Vcc (MIN.) 
a OUTPUT DRIVE CAPABILITY B1R 
10 LSTTL LOADS (Plastic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE me 
[loH|= lot = 4 mA (MIN.) 
a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


a WIDE OPERATING VOLTAGE RANGE C1iR 
Vcc (OPR) =2VTO6V (Micro Package) (Chip Carrier) 
=» PIN AND FUNCTION COMPATIBLE ORDER CODES : 
WITH 4024B M54HC4024F1R M74HC4024M1R 
M74HC4024B1R  M74HC4024C1R 
PIN CONNECTIONS (top view) 
DESCRIPTION 


The M54/74HC4024 is a high speed CMOS 7-STA- 
GE BINARY COUNTER fabricated in silicon gate 
C°MOS technology. Ithas the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. The HC4024 is a 7 stage 
Counter. This devices is incremented on the falling 
edge (negative transition) of the input clock, and all 
its outputs are reset to a low level by applying a lo- 
gical high on their reset input. All inputs are NC = 

equipped with protection circuits against static di- No Internal 
scharge and transient excess voltage. wenpecien 
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M54/M74HC4024 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| OUTPUT 


o 
a | 
L. — -pJ--- —--p|--~ 


SCo0S6S50 


TRUTH TABLE 


CLOCK OUTPUT STATE 
ALL OUTPUTS ="L" 
NO CHANGE 


X: DON'T CARE 
LOGIC DIAGRAM <S 


ep ______________ss____- &r SGs-THOMSON 
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M54/M74HC4024 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


CLOCK Clock Input (HIGH to 
LOW, Edge-triggered) 


2 RESET Reset Input (Active 
HIGH) 
12,11,9,6,! Q1 to Q7 Parallel Outputs 
5, 4, 3 


Ground (OV) 
Positive Supply Voltage 


LC12020 


ABSOLUTE MAXIMUM RATINGS 


| Symbol_| Parameter 
| Voc | Supply Voltage 0.5 t0 +7 oe 
0.5 to Vcc + 0.5 


Vcc V 
DC Input Voltage -0. V 
DC Output Diode Current + 20 | mA 
DC Output Source Sink Current Per Output Pin + 25 mA 
Icc or lanp | DC Vcc or Ground Current 
mW 


Power Dissipation 
Storage Temperature -65 to +150 


Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


500 (*) 


RECOMMENDED OPERATING CONDITIONS 


Parameter Value 


Supply Voltage 
Input Voltage 
Output Voltage 0 to Vcc 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 
Input Rise and Fall Time 0 to 1000 


Voc = 4.5 V 0 to 500 


0 to 400 


(G7 SGS-THOMSON 8 
Sf | MICROELECTRONICS 
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M54/M74HC4024 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter fa Ta = 25 a & -40 to 85 °C -55 to 125 2¢ 
—_ 54HC and 74HC ca ae 


ata Pa 
me Level Input ST aa 2 2 
Voltage cs a ee eee 
re ee eee ee 
ini Level Input ee re ese eee ee 
Voltage (ees a ie ee 
ae aa ee 
Vou | High Level 
Output Voltage lo=-20 nA Ere 


cele ome ee 


Low Level Output 0 ee 

Voltage Vn | '97 20 nm ome Fae Pert peta 
reo] « or | | 0.0 | 0.1 | ie ae 
Viu Jogos [oar | 928938 | __o0 


lo= 5.2mA; — [oisi{o26|  |o33| | 0.40 | 


eoletewen) [pert #) | 


Input Leakage 
Current 
ne A el cl WG Ta 


Les Quiescent Supply 


Current 


4/6 
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M54/M74HC4024 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 


Symbol Parameter : Ta = 25°C -40 to 85 °C |-55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 


trun | Output Transition =| eo es es [ aie 
irate | sulin ae ee eee ee ee 
aa ed ee ee 


ea 1 pense ee Foo 75 [0 
tra | Delay Time [45 re fe ts 8) 
(@n-ane) Teo Ts fo | fs fs 


Propagation ete eae 


tma._| Delay Time [is [ea [90 [8 
pea Oh __ lie: fs 20 [es [at 

iow | Propagation [Feo [20 [Paso | [00 | 
Delay Time as [ee [0 [as] 8 
Cee sal Fs [20 [Pee [at 

fuax_| Maximum Clock a Ar 


4.5 | 
| 6.0 | | 34 
tw | Minimum Pulse es ee a ee 


tw) | Width (CLOCK) 


= | 6.0 | 
| Minimum Pulse | 2.0. ae 


With (CLEAR) rs fas te [ae | 
eo ra TT 


tREM Minimum 


ae 40 
6.0" 
Gu [input Capacitance | [ST re 


Cpp (*) | Power Dissipation -2- F 
Capacitance P 


) Cpp Is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
Bee to Test Circuit). Average operting current can be obtained by the following equation lec(opr) = Crp * Vec * fin + loc 
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M54/M74HC4024 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


V 
Q2~Q12 


S- 1042) 


90%. 
CLOCK 50% 
10%. 


TEST CIRCUIT Icc (Opr.) 


S~-10420 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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kg, SGS-THOMSON 
YF ncrozLecrRomcs 


a HIGH SPEED 
tpp = 18 ns (TYP.) AT Vcc =5 V 

=» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

ws OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
llou} = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

=» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

a PINAND FUNCTION COMPATIBLE 
WITH 4028B 


DESCRIPTION 


The M54/74HC4028 is a high speed CMOS BCD- 
TO-DECIMAL DECODER fabricated in silicon gate 
C°MOS technology. Ithas the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. A BCD code applied to the four 
inputs (A to D) provides a high level at the selected 
one of the decimal decoded outputs. An illegal BCD 
code such as eleven to fifteen gives a low level at 
all outputs. The device also can be used as 3-TO- 
8-LINE DECODER, when D input is assigned as a 
disable input. The device is useful for code conver- 
sion, address decoding, memory selection, demul- 
tiplexing, or read out decoding. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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M54HC4028 
M/74HC4028 


BCD TO DECIMAL DECODER 


F1iR 
(Plastic Package) (Ceramic Package) 


oe nt 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC4028F1R M74HC4028M1R 
M74HC4028BiR M74HC4028C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC4028 


TRUTH TABLE 


SELECTED 
OUTPUTT 


CO} mm] AY OO} TS] WO] OO] RB] CO] MD 


X DON'T CARE 


LOGIC DIAGRAM 


AAA AAAAAAA 
AAKAKAAAAA 
ps Os LS Ls LS CN LN LN LS LA 


MICROELECTRONICS 
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M54/M74HC4028 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec aad 
| 
x 
i | OUTPUT 
=> 44 I 
I 
| 


r 


1 
eee 


Sc0S6S0 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


YO to Y9 Decoder Outputs 
12 


| 8 | GND __| Ground (ov) 
Positive Supply Voltage 


BCD/DEC 


oan mom oO Fe W NY 


LC12030 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter — | ne | it_ 
Voc 
Vi 
Vo 
lk 
lok 
G 


| Po | PowerDissipation | BO) 
300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 
(") 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


La Wee | 
| M 
| Vo 
|__| DC input Diode Curent | mA 
De woe sas 


{7 SGS-THOMSON ee ee 
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M54/M74HC4028 


RECOMMENDED OPERATING CONDITIONS 


| Vcc | SupplyVoltage Tt 
| Mi | imputVotage tO 
| Vo | Outputvotage tO | 
Operating Temperature: M54HC Series °C 

M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 


Veco = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Value 
Symbol Parameter Ta = 25°C -40 to 85 °C | -55 to 125 
Vin 


54HC and 74HC 74HC 54HC 


Vit 


e) 


ee 
— oO 


High Level Input 
Voltage 


Low Level Input 
Voltage 


naa bee = [fh 
wm |o wm [oO 


|} 
a Ie 
on | 
+ 
oO TS 


n/a S|! 
[oo ho 
a |r 1° 
co |S lon 


nA on 
co |N - 
eal 

ew IND e Fe Je 
o 


E 


o{p& jo pl}O}ua 
oO} Io MIG {on 
o|p | p [OO ]u 
co 1 leo NIG {a 


2j}9}o =| lo 


aoe 
~~ |G) |; 
© |e fn 


V High Level 2.0 ; : 
OH Output Voltage vie 
| 6.0 | or E58 | 60) 
Vit 4.31 4.13 4.10 
hoo! 7 
VoL Low Level Output Vi = 
Voltage ve lo= 20 pA 
6.0 | or 
45 | Vir lo= 4.0 mA 0.26 0.33 0.40 


Input Leakage 
Current 

Icc Quiescent Supply 
Current 


lo= 5.2 mA 
Vi = Vcc or GND 


I+ 
O 
—_ 


Vi = Vcc or GND 


© 
oS ee ee 
Go 
a] 88 
(o>) 
© 
Oo 
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M54/M74HC4028 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test | Test Conditions _ 
Symbol Parameter ' Ta = 25 x @> -40 to 85 a © -55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
2.0 95 | 


Output Transition 


Time 


Propagation 
Delay Time 


) Cpp 1s defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
oe to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Crp * Vcc * fin + Icc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


(IN~PHASE) 


Y 
(OUT-OF~-PHASE ) 


S$-10414 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 
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M54/74HC4049 


ky cr M54/74HC4050 


MICROELECTRONICS 


HC4049 HEX BUFFER/CONVERTER (INVERTER) 
HC4050 HEX BUFFER/CONVERTER 


» HIGH SPEED 
tpp = 9 ns (TYP.) AT Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 WA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
Vnin = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon| = lo. = 6 mA (MIN.) 

a» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2 V TO6 V 

a PIN AND FUNCTION COMPATIBLE 
WITH 4049B/4050B 


_DESCRIPTION 


The M54/74HC4049 and the M54/74HC4050 are 
high speed CMOS HEX BUFFER fabricated in sili- 
con gate C°MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
Sumption. 


The M54/75HC4049 is an:inverting buffer, while the 
M54/74HC4050 is a non-inverting buffer. 


The internal circuit is composed of 3 stage or 2-sta- 
ge inverters, which provides high noise immunity 
and a stable output. 


Input protection circuits are different from those of 
the high-speed CMOS IC’s. 


The VCC side diodes are designed to allow logic-le- 
vel convertion from high-level voltages (up to 15 V) 
to low-level voltages. 
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se, 


B1R FiR 
(Plastic Package) (Ceramic Package) 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXXF1R M74HCXXXXM1R 
M74HCXXXXB1R M74HCXXXXC1R 


PIN CONNECTIONS (top view) 


HC4050. 


NC = 
No Internal 
Connection 
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M54/M74HC4049/4050 


CIRCUIT SCHEMATIC (Per Gate) 


HC4049 HC4050 


$-10437 Saleeee 


CHIP CARRIER 


ee pee ee S&T SGS-THOMSON 
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PIN DESCRIPTION (HC4049) 


| PINNo | SYMBOL | NAME AND FUNCTION 
2,4,6,10,| 1Yto6Y | Data Outputs 
12, 15 
3, 5, 7, 9, 1Ato6A | Data Inputs 
11,14 


13, 16 
| 8 | GND _| Ground (ov) 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 


HC4049 


LC 12470 


ABSOLUTE MAXIMUM RATINGS 


| Symbol_| Parameter 


| lo | DC Output Source Sink Current Per OutputPin, | 25 | mA 
| Po | PowerDissipation | 800) | 


M54/M74HC4049/4050 


PIN DESCRIPTION (HC4050) 
| PINNo | SYMBOL | NAME AND FUNCTION _ 


2, 4, 6, 10, 1Y to 6Y Data Outputs 
12, 15 

3, 5, 7, 9, 1A to 6A Data Inputs 
11, 14 


| 8 | GND _| Ground (ov) 
Positive Supply Voltage 


HC4050 


LC 12480 


| Value | Unit 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


a 3/6 
Ky7 SGSSTHOMSON 
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M54/M74HC4049/4050 


RECOMMENDED OPERATING CONDITIONS 


| Vcc | SupplyVoltage tT 
| Vi | Inputvotage toe | 
| Vo | Outputvoltage toe | 
ie Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


0 to 1000 aa 


Voc = 4.5 V 0 to 500 
0 to 400 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 ° 
S4HC and 74HC 74HC 54HC 


| Min. | 

Emel wet 
315]; | V 

es ae 


High Level Input 
Voltage 45 


4.5 | 
Vit Low Level Input 
4.5 | 


Oyu 
—. |e 
on | Cl 


[Flo |e |r = 
co | wlo so 
Plays} call heel Foe 
~w |O | |o NY jon |O1 


| Max. | Min. | Max. | 
fae seller Monee 
| aaa 3 ae 
| 4.2 | os | aati 
as oll i ee 
Voltage 4.5 een fe ee 
| 6.0 | a PAB) Msn aot AB 
Vox | High Level - a a 
Ouipunvoliage Vy | [20 BA | faa | fl | 
a or js9leo| [s9| |[s9/ | * 
4.5 IL Hio=-6.0 mA | mA | 4.18 | — PaO | P| 
| 6.0 | 5.68 ee ae ae 7 ee 
Vo. | Low Level Output os Fes (oe i ee 
Voltage Vn fo=20vA!~ [oo | or] [or] | o1, 
6.0 | or as ae Ee 
Vi |lo=6.0mA| | 0.17 | 0.26| | o33| _—| oo | 
(6.0|  |lo=78mal fj oisio26| [oss] | 
Current Vi=15V +0.5 +5 
a 
Current 
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M54/M74HC4049/4050 
AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
54HC and 74HC 74HC 54HC 
(V) | (pF) 


Output Transition 


Time 50 


Propagation 


Delay Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Crp Is defined as the value of the IC’s intemal equivalent capacitance which is calculated from the operating current consumption without load (Refer 
to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc (per Gate) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


HC4049 


Vout 
HC4050 (HC4049) 


VouT 
(HC4050) 


$-10441 


S-10 440 
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M54/M74HC4049/4050 


TEST CIRCUIT Icc (Opr.) 


HC4049 


S-10442 $-10443 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC4051/52/53 


Key SGS-THOMSOR i74Hc4051/50/53 


MICROELECTRONICS 


ANALOG MULTIPLEXER/DEMULTIPLEXER: 
SINGLE 8 CHANNEL, DUAL 4 CHANNEL, TRIPLE 2 CHANNEL 


=» LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25 °C 
» LOGIC LEVEL TRANSLATION TO ENABLE 5V 
LOGIC SIGNAL TO COMMUNICATE WITH 
+5V ANALOG SIGNAL 
e LOW "ON" RESISTANCE: 
70Q TYP. (Vcc - Veg = 4.5 V) 
50Q TYP. (Vcc - Vee = 9 V) 
a WIDE ANALOG INPUT VOLTAGE RANGE: +6V 
a FAST SWITCHING: 
tpd = 15 ns (TYP.) AT Ta = 25 °C 
» LOW CROSSTALK BETWEEN SWITCHES 
» HIGH ON/OFF OUTPUT VOLTAGE RATIO 
a WIDE OPERATING VOLTAGE RANGE 
(Vcc - Vee) = 2V TO 12V 
a» LOW SINE WAVE DISTORTION 
0.02% AT Vcc - VEE = 9V 
a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 
a PIN AND FUNCTION COMPATIBLE WITH 
HCOC/HCF405 1/4052/4053B 


DESCRIPTION 


These devices are analog multiplexer 
demultiplexers in high speed silicon gate C°MOS 
technology and they are pin compatible with the 
equivalent metal gate CMOS "4000B" series. These 
analog switches are bidirectional and digitally 


PIN CONNECTION (top view) 
HC4051 


CHANNELS J 4 
IN/OUT 1g 


COM OUT/IN 


IN/OUT 2 fiz 


CHANNELS COM “Y OUT/IN [Js 
IN/OUT (3 1, 


Y ria i 


Y CHANNELS 
IN/OUT 


CHANNELS J 7 
IN/OUT 


1 {Js 


PC11339 
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HC4052 


BiR FiR 
(Plastic Package) 


(Ceramic Package) 


nn nt 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HCXXXXF1R M74HCXXXXM1R 
M74HCXXXXB1R M74HCXXXXC1R 


controlled. 

A built-in level shifting is included to allow them an 
input range of up to  6V (peak) for an analog signal 
with digital control signal of 0 to 6V. 

Vee supply pin is provided for analog input signals. 
They have an inhibit (INH) input terminal to disable 
all the switches when high. For operation as a digital 
multiplexer/demultiplexer, Vee is connected to 
GND. 


HC4053 


Vee by Ly! 
2) x cHANNELS IN/OUT) bx 2 


com "x our/in QUIZIN.. [le 


x CHANNELS IN/OUT ex [Js 
IN/OUT 


M54/M74HC4051/4052/4053 


DESCRIPTION 


The HC4051 is a single 8 channel multiplexer 
demultiplexer having three binary control inputs A, 
B and C to select 1 of 8 to be turned on, and 
connected to the output. 


The HC4052 has a pair of four channel multiplexer 
demultiplexer having two control inputs A and B that 


CHIP CARRIER 


inmipr | c |B lA| 
L 


X: DON’T CARE 


INHIBIT 
ax or bx or cx 
X: DON'T CARE 
2100 (7 SGS-THOMSON 
S/ | MICROELECTROMICS 


1080 


select one of four channels of the two sections. 


The HC4053 is a triple two channel multiplexer 
demultiplexer having three separate digital control 
inputs A, B and C to select independently one of a 
pair of channles. 


HC4053 


OUT/IN 
aX or aY 


aY IN/OUT 
NC 
aX IN/OUT 


| INHIBIT. |B 
Ea 


L 
ees Pee Be ae 


X: DON’T CARE 


TRUTH TABLE (HC4053) 


~ 


IEC LOGIC SYMBOLS 


HC4051 


| PINNo | SYMBOL | NAME AND FUNCTION 


3 COM Common Output/input 
OUT/IN 
| 6 | INH _| INHIBIT Input 


7 
11, 10,9 Select Inputs 


13, 14, 15, 0TO7 Independent Input/Outputs 
12, 1, 5, 2, 4 


Ground (OV 
Positive Supply Voltage 


PIN DESCRIPTION (HC4053) 


| PINNo | SYMBOL | NAME AND FUNCTION _ 
| 6 | INH | INHIBIT input 
| 8 | GND | Ground(@ov) 
Positive Supply Voltage 


HC4052 


M54/M74HC4051/4052/4053 


HC4053 


| 6 ~~ | _INH__[| INHIBIT Input 
Negative Supply Voltage 
Select Inputs 


12, 14,15, | OX TO 3X | Independent Input/Outputs 
11 
3 COM Y | Common X Output/input 
OUT/IN 
13 COM X_ | Common Y Output/input 
OUT/IN 


Ground (OV 
Positive Supply Voltage 


Kj SGS-THOMSON — 
IF MICROELECTRONICS - 
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M54/M74HC4051/4052/4053 


FUNCTIONAL DIAGRAM 


HC4051 


Von (16) CHANNELS IN/OUT 


76 Be BB OS 
(4) (2) (5) (1) (12) (15) (14) (13) 


COMMON 
BINARY TO OUT/IN 


1 OF 8 
LOGIC LEVEL DECODER 


CONVERSION WITH 
INHIBIT 


LC12990 


*‘HC4052 


Voo (16) X CHANNELS IN/OUT 


3X 2X 1X OX 
(11) (15) (14) (12) 


COMMON X 
OUT/IN 


BINARY TO 


1 OF 4 
LOGIC LEVEL DECODER 


CONVERSION WITH 
INHIBIT OUT/IN. ’ 


(1) (5) (2) (4) 
oY -1¥" 2¥ 3Y 


Y CHANNELS IN/OUT LC13000 


4/10 Ca SGS-THOMSON. 
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M54/M74HC4051/4052/4053 


FUNCTIONAL DIAGRAM 


HC4053 


BINARY TO 


LOGIC LEVEL Von (16) 
CONVERSION 


cy cx by bx 


ay ax 
(3) (3) G) (2) G3) (12) 


1c1301N 


ABSOLUTE MAXIMUM RATINGS 


VO Diode Current 

Switch Through Current 

DC Voc or Ground Current 
TL 


| Pp | Power Dissipation 500 (*) 
Storage Temperature -65 to +150 
Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is notimplied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC4051/4052/4053 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | ate | nit_ 


Input Voltage 
Input/Output Voltage 


Top Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 Ke 


Input Rise and Fall Time 0 to 1000 | 


Vcc = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Voc | Ver Ta = 25°C -40 to 85 °C |-55 to 125 °C 


54HC and 74HC 74HC 54HC 
Vince | High Level 
Control Input 
Voltage 


Low Level 
Control Input 
Voltage 


| | 80 | too | | tas || 50 | 
ie Ee 5 Ee a ee ee 
| | 70 | 50] {190 | - | 230 | 


Difference of 
ON Resistance 
Between 
Switches 


Vivo = Vcc or Vee 


Vos = Vcc or 
GND 

Vis = GND or Vcc 

Vin = Vicc or Vine 


Input/Output 
Leakage 
Current 
(SWITCH OFF) 


lz | Switch Input Vos=Vecor || —s[+0.06| | 06 | | 31.2 | 
Leakage Current GND +0.1 +4 +2 A 
(SWITCH ON, Vin = Vinc or Vitc : 
OUTPUT OPEN) 

Pe Tessret Yasfaepveneel | fae fae 

Current 

lec Quiescent | 6.0 |GND| Vn=V GND ee es ea ee 
supply Curent [6.0 [-60|'™=Yee% NTT Ta | eo | 
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M54/M74HC4051/4052/4053 


AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
54HC and 74HC 74HC 54HC 
(V) | (VY) 


D0 Phase Difference 
Between Input 
and Output 6.0 |GND| 

4.5 


a) 
wn 


tpzL Output Enable 
teZH Time 
(for 4051/4052) 


tpzi Output Enable 
teZH Time 
(for 4053) 


& lon | a|/— iw 

CO 1m |& ow lon | 
(a) 

Ol —h | ok 
aay 


Had 
Zz Zz, 
ws) ws) 
Be 
E. 
I 
x 
re) 


f 
on 


G) 
mAs 
O 
co 
ro) 
(a) 
S 
ro) 


2 
z= 
O 


w 
ar hin 
© 


A 
“J 
o1 


D 
2 
Il 
A 
~ 


Q1D|O | ¢ 
| 5 
oOIO/0|o% 


tPLz Output Disable 
tPHz Time 
(for 4051/4052) 


teLz Output Disable 
tpHz Time 
(for 4053) 


4 |Q/Q[o 
- |e lZl[Z ls 
aio |0 [oO 


Input Capacitance 


Cro Common Terminal 
Capacitance 


Cio Switch Terminal 
Capacitance 

Cios Feed Through 
Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


HC4051 
HC4052 
HC4053 


HC4051 
HC4052 
HC4053 


HC4051 
HC4052 
HC4053 
HC4051 
HC4052 
HC4053 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Ioc 


==. 0 ro |p 10 1c [Ph |p fo [Sl ja [a fan [a [a | lo ie) 
=-=|IpoAwN/a on 
alooodlo ree) 


-~olmpanlo ton: | 
aanlood|o Da |B 


on oO sd = aa [el a mae eal ae eo vane (ad 
ron) ro) ° on lo ja w}o | m}o | ow |o 
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M54/M74HC4051/4052/4053 


ANALOG SWITCH CHARACTERISTICS (GND =0 V Ta = 25 °C) 


Test Conditions 
Symbol Parameter 
Sine Wave fin = 1 KHz Ri =10KQ2 OC. =50 pF 
Distortion 
0.018 


Frequency Adjust fin voltage to Obtain 0 dBm at Vos. 

Response Increase fin Frequency until dB Meter 

(Switch ON) Reads -3dB 

RL=50Q C.=10pF fin = 1 KHz 
sine wave 


Nis < 
m 
RSet 


i) 
pINis < 
, <0 


ALL (*) 

HC4051 (**) 
HC4052 (**) 
HC4053 (** 
ALL (*) 

HC4051 (** 
HC4052 (** 
HC4053 (** 


ny 


Vin is centered at (Vcc - VeeE)/2. 
Adjust input for 0 dBm 


Feedthrough 
Attenuation : -4. 


(Switch OFF) 6.00.1 Ri. =6002 C_=50pF_ fin=1 KHz sine wave 


| 4 Crosstalk Adjust RL at set up so that Is = 0A 


aN 
oO 
A 
Ol 


(Control Input to RL =600Q C_=50pF 


Signal Output) fin = 1 MHz square wave 


Crosstalk Adjust Vin to Obtain 0 dBm at Input 
(Between Any RL =600Q C_=50pF_ fin=1 MHz sine wave 
Switches) 6.0. 50 


(*): Input COMMON Terminal, and measured at SWITCH Terminal. 
(**): Input SWITCH Terminal, and measured at COMMON Terminal. 
NOTE: These characteristics are determined by design of devices. 
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M54/M74HC4051/4052/4053 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


tPLz, tPHZ, tPZL, tPZH. CROSSTALK (control to output) 


tpLz, tpHz, tpz_, tpzH 


$-10350 


BANDWIDTH AND FEEDTHROUGH CROSSTALK BETWEEN ANY TWO 
ATTENUATION SWITCHES 


on | 
A 
GND (Vg) SW OFF 


GND (Vss) 


Cro Cvo a cia 


Cio: So GND (Vgo) 


GND (Veg) S- 103955 


GND (Vss) 


f SGS-THOMSON 
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M54/M74HC4051/4052/4053 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


50% 
10% 


Vo/| 
(S1=Vee, S2 =GND) 


Vo /\ 
(S1=GND, S2=Vec) 


tpzi : tpiz 
SC07460 


CHANNEL RESISTANCE (Ron) lec (Opr.) 
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M54HC4060 
M74HC4060 


SsGS-THOMSON 
NIGROELECTROMICS 


ky 


14 STAGE BINARY COUNTER/OSCILLATOR 


a HIGH SPEED 
fuax = 58 MHz (TYP.) AT Vcc = 5 V 

u LOW POWER DISSIPATION 
loc = 4 pA (MAX.) AT Ta = 25°C 

a HIGH NOISE IMMUNITY 
VniH = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
\lon| = lo. = 4 mA (MIN.) 

x» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 4060B 


DESCRIPTION 


The M54/74HC4060 is a high speed CMOS 14- 
STAGE BINARY COUNTER/OSCILLATOR fabri- 
cated in silicon gate C°MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. It operates 
ten times faster than metal-gate C°MOS IC (4060B) 
with the same power dissipation. 


The oscillator configuration allows design of either 
RC or crystal oscillator circuits. A high level on the 
CLEAR accomplishes the reset function, i.e. all 
counter outputs are made low and the oscillator is 
disabled. 


A negative transition on the clock input increments 
the counter. Ten kinds of divided output are provi- 
ded ; 4 to 10 and 12 to 14 stage inclusive. The ma- 
ximum division available at Q12 is 1/16384 f 
oscillator. 


The ©; input and the CLEAR input are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


March 1993 


B1R 
(Plastic Package) (Ceramic Package) 


nn”, 


MiR C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC4060F1R M74HC4060MiR 
M74HC4060B1R M74HC4060C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/7 
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M54/M74HC4060 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec aE 
ik 

] | OUTPUT 
= l 
| 
| 


4 


scasé6so 


TRUTH TABLE 


FUNCTION 


COUNTER IS RESET TO ZERO STATE 
@0 OUTPUT GOES TO HIGH LEVEL 
20 OUTPUT GOES TO LOW LEVEL 


COUNT UP ONE STEP 
NO CHANGE 


X: DON’T CARE 


LOGIC DIAGRAM 
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M54/M74HC4060 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
Q12 to Q14 


7, 5, 4, 6, Q4 to Q10 | Counter Outputs 
14,13, 15 
External Capacitor 
Connection 
10 External Resistor 
Connection 
| gh Clock Input/Oscillator Pin 
CLEAR 


| 8 | GND __| Ground (ov) 
Positive Supply Voltage 


RCTR1i4 


LC12250 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


| Symbol_| 


V 


Value 


| Unit 
bee 
| 
| Pp __| Power Dissipation 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


A 
A 
A 
A 
W 
C 

C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | ete | nit_| 
| Vcc_| SuppyVoltage | to 
| Mi |imputVoltage | te | 
| Vo__| Outputvoltage te 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 i“ 


Voc = 4.5 V 0 to 500 
0 to 400 
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M54/M74HC4060 


DC SPECIFICATIONS 


Test Conditions Value 
Ta = 25°C -40 to 85 °C 


Symbol Parameter 
54HC and 74HC 74HC 


So 
—o0 


N 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 
(Q Outputs) 


Nn 


fs 
(2) ao | © 


NO 


aS 
ol 


oO 


Vi = 


Vit | Io=-4.0 mA 


or 
ho 
| 
> 


? Io=-20 WA 
| 6.0_ 
6.0. 

V 


Low Level Output 
Voltage 
(Q Outputs) 


Slalolo =| |o 
lg A/o A/F \a 
o> ;— x= fe = — | oh =| % 
Zls | M1 lo 
lk le le ie |r |o 


Vit Ho= 4.0 mA 
| 6.0 


O= 


oh 
i 
On Dw) 
De) ros) 
3 
4 S$ 
on | YR lon B/S | 
o1 | [00 © la |o | lo DO Pree or 


° a |e |r [2 }2 o|®|o [A | i 
= wlnjola i co |2 wo |o so 


Oo 
a) 
A) 


Oo 
nN 
(o>) 
S 


BR fo 
© |e 


High Level Vi 

Output Voltage 45 | Vin 

(20, gO Output) or 
Vit 


Low Level Output Vi 
Voltage. Vin 


hee 
(oO, 2O Output) or 


lo= 20 pA 


9 |° 2 12 |o | |o =| |° 

on }or MIR ia jo jo co 12 jan 
on | | saa ae a A [Pia 
o1|O |00 21a [oO |z }o MIG [a 


ViL 
Vi = Voc or GND 


I+ 
co) 
aire 


Vi = Vec or GND 


E 
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M54/M74HC4060 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter | y Ta = 25 °C -40 to 85 °C |-55 to 125 °C 
(Vy 54HC and 74HC 74HC 54HC 


Output Transition 
Time 


Propagation 


Delay Time 
(al - Q4) 


Time Difference 
(Qn- Qn+1) 


Propagation 
Delay Time 
(CLEAR - Qn) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width (9) 


Minimum Pulse 


Width (CLEAR) ns 


ol 19 20 

a ee 
Minimum | | too | | 125 | 180 | 
RemovalTime [4 020 [as a0 


26 


al 
eee 90 a0 Ee 


oe See ene 
P| TE Tt TT 
pF 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + lec 
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M54/M74HC4060 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


tpt, tpH_ (CLOCK-Q) tw (CLOCK) tpHL (CLEAR-Qn), tw (CLEAR) 


S- 10457 


tPLH . tPHL (Qn - Qn + 1) 


TEST CIRCUIT Icc (Opr.) 


-@ INPUT t,= tr= 6ns 
DUTY = 50% 


5- 10453 


Note : When CR or crystal oscillation circuit is adopted, the dynamic power dissipation will be greater than the measured value from the test 
circuit shown left, because these oscillion circuits spend much supply current. 
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M54/M74HC4060 


TYPICAL CLOCK DRIVE CIRCUITS 


EXTERNAL CLOCK DRIVE TYPICAL CIRCUIT TYPICAL CRYSTAL CIRCUIT 


S—-10454 


R8 :2RX ~ 10RX 
S-10455 


. ON 
AE oan 
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QUAD BILATERAL SWITCH 


mw» HIGH SPEED 
tpp = 7 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 
a» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 
a LOW "ON" RESISTANCE FiR 
Ron = 50 Q (TYP.) AT Vcc = 9 V, lvo = 100 pA (Plastic Package) (Ceramic Package) 
a SINE WAVE DISTORTION 
m 0.042% (TYP.) AT Vcc = 4V f = 1KHz 
a WIDE OPERATING VOLTAGE RANGE Foi Sng 
Voc (OPR) =2VTO12V 
« PIN AND FUNCTION COMPATIBLE M1R CiR 
WITH 4066B (Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4066F1R M74HC4066M1R 
M74HC4066B1R M74HC4066C1R 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC4066 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C°MOs technology. It has high speed performance 
combined with true CMOS low power consumption. 


The C input is provided to control the switch ; the NC = 
switch is ON when the C input is held high and off peas 

: onnection 
when C is held low. 
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M54/M74HC4066 


IEC LOGIC SYMBOL. 


LC12391 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
Inputs/Outputs 
Outputs/Inputs 
13, 5, 6, 12 Enable Inputs (Active 
HIGH) 


ABSOLUTE MAXIMUM RATINGS 


V 


Positive Supply Voltage 


0 DC Diode Current 


CC 
VIN 
Vivo 
lok Control Input DC Diode Current 
Tstg 
Tt 


parameter | tue | it_— 
| Vcc | SupplyVoltage | to 
| Vw | DC input Voltage | OS tO HOS 
Wo | DC InpuvOutputVoltage 


|VODC Diode Curent 
| lo | DC Output Source Sink Current Per OutputPin | 25 | mA 
| Po | PowerDissipation | 800) | mm 
|_Tag | Storage Temperature | StH 
___T. _| LeadTemperature(10sec) | HD | 


LOGIC DIAGRAM 


LC 12380 


TRUTH TABLE 


CONTROL SWITCH FUNCTION 


-0.5 to Vec + 0.5 


m 
m 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC4066 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | ———CéParameter = —C‘LCSCVatue =~ CUnit__ 
| Voc | SupplyVoltage  — —“‘C;C;C*drLOOCOC‘“(# #CQNO VM] CT 
Vin 0 to Voc 
0 to Voc ee! 
" M74HC Series 40 to +85 
t,t | Input Rise and Fall Time 


DC SPECIFICATIONS 


Value 
Ta = 25°C -40 to 85 °C |-55 to 125 ° 
54HC and 74HC ac Sa ee 
yp. 


High Level 
Control Input 
Voltage 


Low Level 
Control Input 
Voltage 


Vin = Vinc 


fee 
P20 | Vvo = Vcc to GND P| 


lwo<1mA 


Difference of ON 4.5 Vin = Vinc 


(a et es 
sec EE ik gg A ES 


Petweenownenes apg) WOSr MA [Rel a 


lorF Input/Output Vos = Vec or GND +0.1 +1 
Leakage Current | 12.0} Vis = Vcc or GND 
(SWITCH OFF) Vin = Vitc 
Switch Input +0.1 
Leakage Current Vos = Vcc or GND 
(SWITCH ON, ; Vin = Vinc 
OUTPUT OPEN) 


Control! Input Vin = Voc or GND +0.1 +1 +1 
Current 
: 


Current 


Quiescent Supply Vw=VecorGND]| | | ot | | 10 | | 
eee eee aa 


p 4 | | 4 | | eo 
a a 
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M54/M74HC4066 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Symbol Parameter Vv Ta —4 25 af -40 to 85 °C -55 to 125 “C 
re 54HC and 74HC 74HC 54HC 
" Typ 


Phase Difference | 2.0 | | to | 50 | 

Between Input ss a 

see CE i al 
ea 


teze Output Enable Ri = 1KQ 
tezH | Time ee ae ns 


tPLz Output Disable 
teHz 


Time 
| Cn | Input Capacitance 


= in 
Seto) 
eate>) 
w | oI 
= |S 
on {ot 


—. 

0 
B 

on 


NinJAjainis 
oO |N 
8 
Ny) 
we) 
ta | 


— Ni [Miz 
oO NM [or |oO 1 F 


=) 
” 


G) | |}® |@ — |NO — 


Maximum Control 
Input Frequency 


_— — nm 


Cn a S| 
Cro Switch Terminal 
Capacitance 
Cios Feed Through 
Capacitance 
Cpp (*) | Power Dissipation Bet 


Capacitance 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Icc 


=e NM }o oly 
oO NjO 101/65 


vo |o |v fo = 
7 / nm | mM IM J 


— (=) 
oa on 


ANALOG SWITCH CHARACTERISTICS (GND = 0 V Ta = 25 °C) 


; Test Conditions 
(Vv) | (vp-p) ee 


Value 
a Sine Wave Distortion (THD) fn=1KHz RL=10KQ C.=50pF 
90] 8 


fax Frequency Response 
(Switch ON) (aoe 


Adjust fin voltage to Obtain 0 dBm at Vos. 
Increase fin Frequency until dB Meter reads -3dB 
RL=500Q CL_=10pF 


Feedthrough Attenuation Vin is centered at VCC/2. Adjust input for 0 dBm 
(Switch OFF) 190] Fi=600Q2 C.=50pF  fin=1MHz sine wave 
Crosstalk (Control Input to RL=60092 O.=50pF Vv 
Signal Output) | 9.0 | fin = 1 MHz square wave (t, = t= 6ns) ms 
Crosstalk (Between Any Adjust Vin to Obtain 0 dBm at input 
Switches) | 9.0 | Ri=600Q CL_=50pF _ fin=1 MHz sine wave 

ue fy, SGS-THOMSON 
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M54/M74HC4066 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


tPLz, tPHz, tPZL, teZH. 


or} 
(Sy =Vcec,S2 =GND ) 


Yor 
$-10350 (S4=GND,S2=Vcc) 


CROSSTALK (control to output) 


$-10351 


CROSSTALK BETWEEN ANY TWO 
SWITCHES 


Vin as | Vcc /2 
Cc 


$- 10382 


BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 


Vec /2 


+Vcc/2 —-Yoc /2 

oOo a ae. = 
- 
€ | 


SW 


GND (Vss) 


Cro Cyo MAXIMUM CONTROL FREQUENCY 


$~ 10356 
S- 10355 


GND (Vss) 


- SON 
AY7 Bisotiecmonscs 
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M54/M74HC4066 


CHANNEL RESISTANCE (Ron) lec (Opr.) 


OO et ee ky, SGS-THOMSON 
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fa, SGS-THOMSON 
4 incrosectromcs 


» HIGH SPEED 
tpp =9ns(TYP.) AT Vcc =5 V 

» LOW POWER DISSIPATION 
Icc = 1 HA (MAX.) AT Ta = 25 °C 

=» HIGH NOISE IMMUNITY 
VaiH = Vnit = 28 % Voc (MIN.) 

=» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = TPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) =2VTO6 V 

e PIN AND FUNCTION COMPATIBLE 
WITH 4072B 


DESCRIPTION 


The M54/74HC4072 is a high speed CMOS DUAL 
4-INPUT OR GATE fabricated in silicon gate 
C*MOS technology. It has the same high speed per- 
formance of LSTTL combined with true CMOS low 
power consumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immunity 
and stable output. All inputs are equipped with pro- 
tection circuits against static discharge and transient 
excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ea 
1 
J 
A 
| | OUTPUT 
I 
! 
! 


Vec 


4 


SCoS6éS0 
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M54HC4072 
M74HC4072 


DUAL 4 INPUT OR GATE 


(Plastic Package) 


a nt 


M1R C1R 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HC4072F1R M74HC4072M1R 
M74HC4072B1R M74HC4072C1R 


(Ceramic Package) 


PIN CONNECTIONS (top view) 


No Internal 
Connection 
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M54/M74HC4072 


TRUTH TABLE IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
1A to 1D 


D 

2A to 2D Data Inputs 
D 
P 


1Y to 2Y ata Outputs 
ositive Supply Voltage 


SCHEMATIC CIRCUIT (Per Gate) 


LC12040 


oO > 


S -7046 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | Parameter | tue | nit_ 
+ 20 
mA 

| lo __| DC Output Source Sink Current Per Output Pin + 25 mA _| 
‘Ico orleno | DC VccorGroundCurrent | Om 
| Po _| PowerDissipation == —“*‘“‘iLSSC“‘(S:CCSOOY) SCCC*dSLCim 
| Tog | StorageTemperature CT OHO | 
Lead Temperature (10 sec fe ery ce OOO ee uy 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition Is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC4072 


RECOMMENDED OPERATING CONDITIONS 


[symbol| Parameter | ate | nit 
| Voc | SupplyVoltage to 
| vi | inputvotage toe | 
Yo_| CutputVotage tres tv 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 Ze 


Input Rise and Fall Time 0 to 1000 


Voc = 4.5 V 0 to 500 
0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol parsaieter , Ta = 25°C -40 to 85 °C |-55 to 125°C 
(Vv) 54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level 
Output Voltage 
_[ss[so[ [se] Tse |} 
Vi Ho=-4.0mA] 4.18 | 431{ | 413] [aio] | 
Hlo=-5.2mA| 568| 58 | |[563| [560| | 


Low Level Output | 2.0 |, _ poo orf [orf for 


Voltage 
foo for {fort fo : 


jon 5.2mA| | 0.18 | 0.26 | 0.40 | 


Input Leakage ao) Vcc or GND +0.1 LA 
Current 

Quiescent Supply Vi = Voc or GND 10 20 

Current 


(7 SGS-THOMSON ee 
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M54/M74HC4072 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test | Test Conditions _| Value 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


{TLH Output Transition 30. 


tPHL Delay Time 


6.0 | 
tPLH Propagation 


(Se) 
Nh | 
no {=m 
© 
stb eb et 


6.0 
ed 


Cpp (*) | Power Dissipation 22 
Capacitance 


) Cpp is defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load 
ae to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/2 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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kw, SGS-THOMSON 
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« HIGH SPEED 
tpp = 8ns (TYP.) AT Voc =5 V 

a LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) AT Ta = 25 °C 

ma HIGH NOISE IMMUNITY 
Vai = Vnit = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2VTO6 V 

» PIN AND FUNCTION COMPATIBLE WITH 
4075B 


DESCRIPTION 


The M54/74HC4075 is a high speed CMOS TRIPLE 
3-INPUT OR GATE fabricated in silicon gate 
C®MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 4 stages 
including buffered output, which gives high noise 
immunity and a stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Vec 


se | 
I 
r 
| 1 QUTPUT 
~~ *- 1 
J 
1 
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M54HC4075 
M74HC4075 


TRIPLE 3 INPUT OR GATE 


FiR 
(Plastic Package) (Ceramic Package) 


“a od 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4075F1R M74HC4075M1R 
M74HC4075B1R M74HC4075C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
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M54/M74HC4075 


TRUTH TABLE IEC LOGIC SYMBOL 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION | 


7 Ground (OV) 


Positive Supply Voltage 


LC12050 


SCHEMATIC CIRCUIT (Per Gate) 


Y 


A 
B 
COS 


S- 7052 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter =| ae =| nit_ 
V 
V 
| 


| lox 
a 


i 


Cc 
| 
K 


Lead Temperature (10 sec) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HC4075 


RECOMMENDED OPERATING CONDITIONS 


Symbol 


| Vcc_| SupplyVoltage | to 
| Vi | inputVoltage toe | 
Ee | Operating Temperature: M54HC Series aC 

M74HC Series -40 to +85 °C 


Vcc 
Vi 
Vo 
Top 
Input Rise and Fall Time 0 to 1000 4 


0 to 500 
0 to 400 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter -40 to 85 °C |-55 to 125° 


74HC S4HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


oy 
i 

no 
as) 
& 


High Level 
Output Voltage 


Low Level Output 
Voltage 


oO 


op fon |B | BIS | 
& la {oO [A | Mla lo 


oy 
i 
ors 
ho 
3 
> 


Input Leakage Vi = Vec or GND 
Current 


Quiescent Supply 
Current 


Vi 
Vit 
VoH 
VoL 
Icc 


Gy scsTHoMson 
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M54/M74HC4075 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


| Test Conditions _| Conditions Value 
an 54HC and 74HC 74HC 


Output Transition 
4.5 


Time ro 


Propagation 
Delay Time 


6.0 | 
| Cw | inputCapacitance| | 


Cpp (*) | Power Dissipation 
Capacitance 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + Icc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S-10186 


S - 10183 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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SGS-THOMSON 
NICROELECTRONICS 


as HIGH SPEED 
tpp = 13 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
ioc = 1 uA (MAX.) AT Ta = 25°C 
=» HIGH NOISE IMMUNITY 
VniH = Vnit = 28 % Voc (MIN.) 
a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
» SYMMETRICAL OUTPUT IMPEDANCE 


[lou] = 


lo. = 4 mA (MIN.) 


a BALANCED PROPAGATION DELAYS 


tPLH = tPHL 


» WIDE OPERATING VOLTAGE RANGE 


Vcc (OPR) = 


2VTO6BV 


a PIN AND FUNCTION COMPATIBLE 
WITH 4078B 


DESCRIPTION 


The M54/74HC4078 is a high speed CMOS 8 
INPUT NOR/OR GATE fabricated in silicon gate 
C*MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 


voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1992 


M54HC4078 
M74HC4078 


8 INPUT NOR/OR GATE 


(Plastic Package) 


Fa 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4078F1R M74HC4078M1R 
M74HC4078BiR M74HC4078C1R 


PIN CONNECTIONS (top view) 


No Internal 
Connection 


1/4 
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M54/M74HC4078 


TRUTH TABLE 


Ea ahs on a 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
2, 3, 4, 5, AtoH Data Inputs 

9,10, 11, 12 

Data Outputs 


Xx 
Ground (V) 
Positive Supply Voltage 


SCHEMATIC CIRCUIT 


IEC LOGIC SYMBOL 


A 
B 
@ 
D 
E 
F 
G 
H 


LC12060 


ABSOLUTE MAXIMUM RATINGS 


DC Output Voltage 
lik DC Input Diode Current 
lok DC Output Diode Current 


Symbol 
Supply Voltage -0.5 to +7 V 
DC Input Voltage -0.5 to Voc + 0.5 ae 
| Vo | DCOutputVoltage Cid 


|_lo__| DC Output Source Sink Current Per Output Pin | OS 
50 

| Po | PowerDissipation | OY 
| Taig | Storage Temperature | Sto] 


-0.5 to Vcc + 0.5 
mA | 
mw 


mA 

mw 
°C 

°C 


(‘) 
re ae eo 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 


(*).500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


2/4 ‘SGS-THOMSON: 
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M54/M74HC4078 


RECOMMENDED OPERATING CONDITIONS 


Output Voltage 


Operating Temperature: M54HC Series 
M74HC Series 


Input Rise and Fall Time 
Veco = 4.5 V 
0 to 400 


Value 


Ta = 25°C -40 to 85 °C |-55 to 125 ° 
54HC and 74HC 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Ol es 

Output Voltage i mis 
| 6.0] or a 

Vi flo=4.omal 418 {431{ | 4i3| | 
/6.0|  |lo=5.2mA| 5.68 | 58 | | 563| | 5. 

Low Level Output Gs | foo fot | fon | | on | 

vote i hiseeiten = )o0 |) om) oa oa 
| 6.0 | or lies ee OO (OI Nas — [J0n | 

Vi [lowa.omal | 017/026]  |o33 |__| 0.40 | 


1.9 

4.4 

5.9 
4.10 


on ee (Ok 
rep) ee era 
oO Yin | 

asl eS 

om |W | 

1A in 


SGS-THOMSON ss i ( wCC—~—C—CC:CS4 
ICT Bete 
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M54/M74HC4078 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


_ 


Test Conditions 


tTLH Output Transition inal 
tru. | Time 48 aa 
el 
{PLH Propagation a 
tpH. | Delay Time ia 
a 


Te Treat | to | | 10 


Cpp (*) | Power Dissipation 37 
pF 
Capacitance 


) Cpp ts defined as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
iReter to Test Circuit) Average operting current can be obtained by the following equation Icc(opr) = Crp * Vec * fin + Icc 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


OUTPUT X 


purr aL 
OUTPUT C1, <50pF 


OUTPUT X 


TEST CIRCUIT Icc (Opr.) 


S$ - 10240 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC4094 
M74HC4094 


8 BIT SIPO SHIFT LATCH REGISTER (8-STATE) 


a HIGH SPEED 
fax = 73 MHz (TYP.) AT Vcc = 5 V 

un LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) AT Ta = 25°C 

u HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Vcc (MIN.) 

=» OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2V TO6 V 

a» PIN AND FUNCTION COMPATIBLE 
WITH 4094B 


DESCRIPTION 


The M54/74HC4094 is a high speed CMOS 8 BIT 
SIPO SHIFT LATCH REGISTER fabricated with si- 
licon gate C°MOS technology. 


lt has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device consists of an 8-bit shift register and an 
8-bit latch with 3-state output buffer. Data is shifted 
serially through the shift register on the positive 
going transition of the clock input signal. The output 
of the last stage (Qs) can be used to cascade seve- 
ral devices. 


Data on the Qs output is transferred to asecond out- 
put (Qs’) on the following negative transition of the 
clock input signal. The data of each stage of the shift 
register is provided with a latch, which latches data 
on the negative going transition of the STROBE in- 
put signal. When the STROBE inputis held high, da- 
ta propagates through the latch to a 3-state output 
buffer. 


This buffer is enabled when OUTPUT ENABLE in- 
put is taken high. All inputs are equipped with pro- 
tection circuits against static discharge and transient 
excess voltage. 


February 1993 


(Plastic Package) (Ceramic Package) 


a nt 


M1R C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
M54HC4094F1R M74HC4094M1R 
M74HC4094BiR M74HC4094C1R 


PIN CONNECTIONS (top view) 


z 
aj 
bas 
« 
w 
“ 

a 

3 


NC = 
No Internal 
Connection 
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M54/M74HC4094 


LOGIC DIAGRAM 


LOGIC DIAGRAM 


1116 


CLOCK 


=e RAT ur Edel s 
woe] | | | Tt Ut Simigegeeecoeeoe 


FLASH Heep 
a ‘rt cS Fe =the 
ony THOU Ws Pe es 


q= IE Fir Heer = ne-|- 
EE HE A 
Ary § eee 
a ae a Ht 
zs aelalliias = 
Spe es es Se HH CH firs ane 
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M54/M74HC4094 


TRUTH TABLE 


Qi 
L 


X. Don’t Care Z. High Impedance NC.No Change 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
a | 
| 
A 
| ! OUTPUT 
_—~ l 
| 
I 
: 
228 


SCOS6S50 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
Strobe Input 
Serial Input 
Clock Input 


4, 5, 6, 7, Q1 to Q7 | Parallel Outputs 
14, 13, 12, 
11 


QS Q'S Serial Outputs 
Output Enable Input 


Ground (0V) 
Positive Supply Voltage 


OE 
GND 
Vcc 


1€12180 


ky, SGS-THOMSON a 
s/f MICROELECTRONICS 
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M54/M74HC4094 


ABSOLUTE MAXIMUM RATINGS 


Value 


Storage Temperature -65 to +150 
Tt Lead Temperature (10 sec) 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditions notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


|symbol| Parameter | ate | iit 
| Voc | SupplyVoltage | to 
| Mw [ inputvotage to | 
| Vo | OutputVoltage toe | 
Lae a Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 


Input Rise and Fall Time 0 to 1000 ! 


Voc = 4.5 V 0 to 500 
0 to 400 


4/7 
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M54/M74HC4094 


DC SPECIFICATIONS 


Test | Test Conditions _| Value 
Symbol| Parameter | Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
High Level Input a a 
vollage 4 7 ais| | sis] sis] | Y 
a ee es ae 


.Low Level Input 
Voltage 


High Level 
Output Voltage 


ly 3 Rea 
eae ee cm | 4.5 ras | [sa] pas | 
ee el Ee ee oo ee 
Vi io=aomal ate ta |[ars| [aro 
ra cart amaAl 5.68 | 58 | | 563| | 5.60| 
ta Pfoo for [orl [or] 
5 Vy 7 er 


Low Level Output 
Voltage 


eae | 0.18 | | 0.26 | | 0.37 | “0.40. 


Input Leakage Bh Voc or GND +0.1 LA 
Current 

3 State Output = Vin or Vit +0.5 +5.0 +10 LA 
Off State Current ee Vcc or GND 

Quiescent Supply Vi = Veco or GND 4 40 LA 
Current 


f SGS-THOMSON o/7 
7 wicrosuecrremes 
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M54/M74HC4094 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = t; = 6 ns) 


Test | Test Conditions _| Value 


“| 54HC and 74HC 74HC 54HC 
| sels | Potts ie 
Output Transition 30 | 95 | | 
Time 


tPLH Propagation 
teHL Delay Time 
(CLOCK - Qn) 


tPLH Propagation 
tPHL Delay Time 
(CLOCK - QS, QS) 


4 
OD 
Oo 


tPLH Propagation 
tPHL Delay Time 
(STROBE - Qn) 


tez 3 State Output 
tpZH Enable Time 
tpHz 3 State Output 
tpLz Disable Time 


s+ IS 1S IN IN | 1S 1D [HY [NO ].y 
Co 1D {CO 1D |}O 11110 [MN 1O 1D | P 


NM 1 |G | |e 
O/O1B IN| 


=k 
[ée) 
Nh 
(o>) 
Gd 
ine) 
8 
[ee] 


Maximum Clock 
Frequency 


| 35 | so | | 23 | | 2a | 
twey | Minimum Pulse a ae ee ee eee ee 
twuy | Width a ee ee ee ea 
ae ee ee ee ee ee ee 


3 
twu) | Minimum Pulse es a ee oe ee 
sel apenas ES 
ae eae | 16 | | io 
ea Sento 
Eel 


IN) & |p & |p & |p & |p = 
roo) alo in |o wlo wn lo 


Minimum Set-up 
Time 


(SI) 


Minimum Set-up 
Ha 


| 6.0 
Minimum Hold 
he 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which !s calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Voc * fin + loc/2 (per FLIP/FLOP) 
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M54/M74HC4094 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


SERIAL IN 


$- 10241 


Vcc 
ENABLE 
GND 


STROBE 


$-10243 


S~ 10242 


TEST WAVEFORM Icc (Opr.) Cpp CALCULATION 


Cpp Is to be calculated with the following for- 
mula by using the measured value of Icc 
(Opr.) in the test circuit opposite. 

_ !ec (Opn) 

~ finx Vec 


In determining the typical value of Cpp, a re- 
latively high frequency of 1 MHz was applied 
to fin, in order to eliminate any error caused 
by the quiescent supply current. 


OUTPUTS 


S 10244 


GSs- Te 4 
Ayy Sisonecrones << 
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a HIGH SPEED 
tpp = 13 ns (TYP.) AT Vcc = 5V 
a LOW "ON" RESISTANCE: 
120 Q TYP. (Vcc - VeE = 2 V) 
50 © TYP. (Vcc - Vee = 4.5 V) 
35 O TYP. (Vcc - Vee = 9 V) 
a» WIDE ANALOG INPUT VOLTAGE RANGE: +6V 
» LOW CROSSTALK BETWEEN SWITCHES 
a FAST SWITCHING 
» SINE WAVE DISTORTION 
0.020 (TYP.) AT Vcc - VEE = 9V 
ms HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Vcc (MIN.) 
a LOW POWER DISSIPATION 
Icc = 1A (MAX.) AT Voc 5V 
a» PINAND FUNCTION COMPATIBLE 
WITH 4316B 


DESCRIPTION 


The M54/74HC4316 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C?MOS technology. It has high speed performance 
combined with true CMOS low power consumption. 
HC4316 has four independent analogue switches. 
Each switch has two input/output terminals (nl/O, 
nO/I and an active high select input (nC). 

When the enable input is high all four analog swit- 
ches are off. The supply voltage for the digital si- 
gnals applied to Vcc and GND must be within the 
range 0 to 6 V. The voltage swing on the analogue 
Input/Outputs can be between VCC (Positive Limit) 
and Vee (Negative Limit). The voltage between Vcc 
and Vee must not exceed 12 V. 

All input are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


October 1993 


M54HC4316 
M74HC4316 


QUAD BILATERAL SWITCH 


F1iR 
(Plastic Package) (Ceramic Package) 


nS, 


M1R C1iR 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HC4316F1R M74HC4316M1R 
M74HC4316B1iR M74HC4316C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC4316 


IEC LOGIC SYMBOL PIN DESCRIPTION 


| _PINNo | SYMBOL | NAME AND FUNCTION _ 
| 7 | E _| Enable inputs (Active Low) | 
| 9 | Vee _| Negative Supply Voltage __| 
| 8 | GND | Ground(ov) 


rs 
16 Voc Positive Supply Voltage 


TRUTH TABLE 


SWITCH FUNCTION 


(eis191 as Sees ee ae ee «ee 


LOGIC DIAGRAM 


LOGIC 
LEVEL 
CONVERTER 


LOGIC 
LEVEL 
CONVERTER 


LOGIC 
LEVEL 
CONVERTER 


LOGIC 
LEVEL 
CONVERTER 


L€13220 
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M54/M74HC4316 


ABSOLUTE MAXIMUM RATINGS 


[symbol | ———CéParameter = | te it 
OK 
Th 


V 

| 
| lo | DC Output Source Sink Current Per OutputPin | mA 
| Po | PowerDissipation | 5) 
| T__| LeadTemperature(10sec) | CT — “= 


Absolute Maximum Ratings are those values beyond which damage tothe device may occur. Functional operation under these conditions is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


| lox _| DC Output Diode Current m 
ie) 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter | tue | nit_ 
| Vee | SupplyVoltage | to 
Operating Temperature: M54HC Series °C 
M74HC Series -40 to +85 °C 
tr Input Rise and Fall Time 


Voc = 4.5 V 0 to 500 
0 to 400 


0 to 1000 


ka SGS-THOMSON pote ee 
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M54/M74HC4316 


DC SPECIFICATIONS 


| Test Conditions —_| Conditions Value 
Piles Cin. [ Typ. [ Max. | min. [ Max. | min. [ Max. | 
Vince | High Level f20| | FF a i Fo na Fe 
Contro!Input [4.5 | Pais || fais | Peas] | 
ee peol rs ee ee Pe ee es ee 
Vic | LowLevel Control | 2.0 |_| eee 
Input j45 | a DR ee 
verde feo | ee ee ee 
ONResistance | 4.5 |GND| Vn=Vuc | | 70 | 170] | 200] | | 
Wo=VectoVer] | 50 | a5 | | to5| | 
[so |-60 Wenn heel 90a las — ee mee eat 
yy. Leo [180 | pais | 
k fo eM eBOe | moO fe 5. os 
oa ee 
ee Oe | AO eeOe | Je 
Difference of ON fe eto AG ee [ae 
Between Switches ate Vvo = Vcc to VEE eT 
lwo = 0.1 mA 
Input/Output Vos = Vcc or | | | so.06| | +0.6 cae 
Leakage Current GND 40.1 - +4 ia 
(SWITCH OFF) Vis = Vcc or 
GND 
Vin = Vinc or 
Vitc 
liz Switch Input | 6.0 |GND Vos = Vcc or +0.0 uA 


Leakage Current GND 
(SWITCH ON, 6.90 | Vin = Vic or 


OUTPUT OPEN) 


Control Input Vi = Voc or GND 
Current 


ViHC 


+--+ 
—_ 


I+ 
— 
: 8 
+ Nh 
= 
3 


10° | +0. 


It 
oO 
=n ae 
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M54/M74HC4316 


AC ELECTRICAL CHARACTERISTICS (Ct = 50 pF, Input t, = t} = 6 ns) 


Test Conditions Value 
Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
vy 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. 


Phase Difference [Ea 7 De a 1 a 


Between Input a SS el 

ial 6.0 | GND | [apa (ee (ee ie Zi ee 

a ee ee ee ee 

| 6.0 | -6.0_ eee Sere. oie 4 

Output Enable R=tKo[ | se [iis | | as | 
tPZH 


(oY) 


Time (E, OUT) a Pes [es 
60 GND, alanis 


Tipsters OUT (aaa vs (oe 
6.0 | GND] | fj a4 | os | as | 

| | 24 | 4 | 
| 6.0 | -6.0 | 


Maximum Control 
Input Frequency GND 
a | 6.0 |GND| 
ae eee 
ba lon! 


Cpp (*) | Power Dissipation | 5.0 GN 
Capacitance 


(*) Crp ts defined as the value of the IC's internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation. Icc(opr) = Cpp * Vcc * fin + Ioc 


| -6.0 | ae 
te.z | Output Disable Ri=1kQ{ | it2 | 205 | | ass | | 
tPHz 
ase a 


pa 
n” 


Per [28 

a ee 

c= 15pF[ | 9 | 
rp 


—_ 
Nes oaed| 
fd 
ae ae 
a eae eae 

Sto le MOMs see. 


MHz 


43 
Le 
== 
Poca 
fd 


—h, 

© 

xo) ne) xe) [e) 
7 7 ms m0 
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M54/M74HC4316 


ANALOG SWITCH CHARACTERISTICS (GND = 0 V Ta = 25 °C) 


Test Conditions 
ep yp. 


Sine Wave Distortion a cea as as fn=1KHZz RL_=10Q C_=50 pF 
(THD) 


Frequency Response ‘Adjust fin voltage to Obtain 0.dBm at Vos. 
(Switch ON) 4.5 | | 4.5 Increase fin Frequency until dB Meter reads -3dB 
RL=50Q C._=10pF _ fin=1 KHz sine wave 


Feedthrough 


Attenuation (Switch RL=6002 C._=50pF 


OFF) 6.0 | 6.0 | wave 


Crosstalk (Control Ri. = 6002 CO. =50 pF 
Input to Signal Output) fin = 1KHz square wave (t, = tt = 6ns) 


Crosstalk (Between Adjust Vin to Obtain 0 dBm at input 
Any Switches) RL=600Q C_=50pF _ fin=1 MHz sine 
wave 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 


CONTROL ENABLE 
tPLz, tPHz, tPZL, tPZH. tPLz, tPHZ; tPZL, tPZH. 


50 pF 


=o gil 


$-10350 $- 10350 


CROSSTALK (control to output) 


V, 
z CROSSTALK BETWEEN ANY TWO 
_ i aay SWITCHES 


Vin AG | i 


VEE 


$- 10352 


BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 


GND (Vss) S- 10354 


Cro Cyo MAXIMUM CONTROL FREQUENCY 


----4F2- 


Vec 


; - MSO 
17 ee 
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CHANNEL RESISTANCE (Ron) lec (Opr.) 


ENABLE = LOW 
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ANALOG MULTIPLEXER/DEMULTIPLEXER WITH ADDRESS LATCH: 
SINGLE 8 CHANNEL, DUAL 4 CHANNEL, TRIPLE 2 CHANNEL 


» LOGIC LEVEL TRANSLATION TO ENABLE 5V 
LOGIC SIGNAL TO COMMUNICATE WITH 
+5V ANALOG SIGNAL 

» WIDE OPERATING VOLTAGE RANGE 
(Vcc - Vee) 2V TO 12V 

a LOW "ON" RESISTANCE: 
70Q TYP. (Vcc - Vee = 4.5 V) 
50Q TYP. (Vcc - VeE= 9 V) 

a WIDE ANALOG INPUT VOLTAGE RANGE: +6V 

a» FAST SWITCHING 

» LOW CROSSTALK BETWEEN SWITCHES 

ms HIGH ON/OFF OUTPUT VOLTAGE RATIO 

nu LOW SINE WAVE DISTORTION: 

0.02% (TYP.) AT Vcc - VeE=9 V 

m HIGH NOISE IMMUNITY 
VaiH = VniL = 28% Vcc (MIN.) 

a LOW POWER DISSIPATION 
loc = 4 pA (MAX) AT Ta = 25 °C 


DESCRIPTION 


These devices are analog multiplexer 
demultiplexers in high speed silicon gate CMOS 
technology. These analog switches are bidirectional 
and digitally controlled. A built-in level shifting is 
included to allow them a control input range of up to 
+ 6V (peak) for an analog signal with digital control 
signal of 0 to 6V. 

Vee supply pin is provided for analog input signals. 
They have two enable inputs to enable all the 
switches when high (EN2) or low (EN1). For 
operation as a digital multiplexer/demultiplexer, Vee 
is connected to GND. 


PIN CONNECTION (top view) 
HC4351 


November 1993 


HC4352 


Ti Oe 


B1R F1iR 
(Plastic Package) 


“- 


(Ceramic Package) 


we 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
MS54HCXXXXF1R M74HCXXXXMiR 
M74HCXXXXBiR M74HCXXXXC1R 


The HC4351 is a single 8 channel multiplexer 
demultiplexer having three binary control inputs A, 
B and C to select 1 of 8 to be turned on, and 
connected to the output. 

The HC4352 has a pair of four channel multiplexer 
demultiplexer having two control inputs A and B that 
select one of four channel of the two sections. 

The HC4353 is a triple two channel multiplexer 
demultiplexer having three separate digital control 
inputs A, B and C to select independently one of a 
pair of channles. 


HC4353 


M54/M74HC4351/4352/4353 


CHIP CARRIER 


PC11560 pee PC115B0 


Not Connected 


Enable Input (Active LOW 
Enable Input (Active 
HIGH 


| NC | 
i 
| Vee _| Negative Supply Voltage _| 
LAB = 


Latch Enable Input 
Active LOW 


Select Inputs 


11 Latch Enable Input 
Active LOW 
13, 12 Select Inputs 


16, 18,19, | OX to 3X | Independent Input/Outputs 
15 
17,4 X COM _ | Common Output/Inputs 
Y COM 


Ground (OV 
Positive Supply Voltag 


NC 
EN1 
EN2 
VEE 

LE 
A,B 


| PINNo | SYMBOL | NAME AND FUNCTION | 
| 4,2 | ov 1Y__| Independent Input/Output | 
| 5 | ZCoM 
es Ghd a of 0212 


Enable Input (Active 
HIGH 


X COM 
Y COM 
a ee ae Positive Supply Voltage 


ol 
Be a es > f SGS-THOMSO 
S/ if Seren enone 


M54/M74HC4351/4352/4353 


IEC LOGIC SYMBOLS 


HC4351 HC4352 HC4353 


1013230 LC13240 LC13250 


TRUTH TABLE 


CONTROL INPUTS "ON" CHANNEL (LE = H) ** 
| EN? | —en2_ | c* | B | A | Heass1 | casa | cass 
a All ee i 2 ee le Ov Oe 
a aaa (a Ee ae ee eee ee 
ea ea ae a a ee ee 
Mes tee Se) ede Oe ee, 
[meer ae (ea Fa ae i eh el 
poo | xk KT xX | xX | NONE | NONE || NONE 
NONE 


X: DON'T CARE *:HC4351/3 only 
** When latch Enable is low, the Channel Selection is latched and the Channel! Address Latch does not change state. 


fy, SGS-THOMSON eto oe eT 
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ABSOLUTE MAXIMUM RATINGS 


Symbol 
V 
V 


| Vatue |i 
[ik | InputDiode Current = —is—‘“‘s*é~*rS*i‘SNCC#(‘#NONC*C#C#‘#dCSCmAN CY 
VO Diode Current ee ee 
| tour_| DCOutputCurent — s—“‘“‘SC‘*dSOC*”*;*;*;*C( CUT 
fcc orlenn | DC VccorGroundCurent ss ——“‘wLSSS Ot OC™—~dC mA 
| Pp _| Power Dissipation 
Lead Temperature (10 sec) G 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Loo! 

|Symbol| Parameter | tue |i 

Yes _| Supply Voege pt 
V 

ae 

Pan 


Supply Voltage PB too 
Supply Voltage 2 to 12 


Cc 
E 
Input Voltage 0 to Vcc 
DC Switch V/O Voltage 
To : 
C 


Cc 

E 

p -55 to +125 a 
-40 to +85 2 

tt 


0 to 1000 | 


Operating Temperature: M54HC Series 
M74HC Series 


Input Rise and Fall Time 


Voo = 4.5 V 0 to 500 
0 to 400 


4/11 { SGS-THOMSON 
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DC SPECIFICATIONS 


Test Conditions 

Symbol] Parameter —_ Ta = 25°C -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


righ Level a 
content [45 fais [fais [fans 
— ra2 | [faa [fae | 
Cow Level Conral | 20.) os | fos Pos 
pu ras Fass [fas [Pas] ¥ 
en ae ie | 
ON Resistance a 
Mis Peo [sof 


Viio = Vcc to 
VEE 
lvwos2mA 


Vin = Vic or 


Mae 
= or 


eee 


Difference of ON Vin = Vinc or 
Resistance Vic 


Between Switches Vivo = Vcc to 


VEE 
lyvo<2mA 


Input/Output Vos = Vcc or 
Leakage Current GND 
(SWITCH OFF) Vis = GND or 


Voec 
Vin = Vitc 


Switch Input Vos = Vcc or 
Leakage Current GND 
(SWITCH ON) Vin = Vinc 
Control Input Vin = Voc or 
* |eieen"™__| 60 ovo] “at 
Quiescent Supply | 6.0 |GND| Viv = Voc or 4 ates HA 
Current 6.0 [-60| GND a ae 
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AC ELECTRICAL CHARACTERISTICS for HC4351 (C_L = 50 pF, Input tr = tr = 6 ns, GND=0V) 


| Test Conditions _ Conditions Value 

Ta = 25°C -40 to 85 °C |-55 to 125 °C 

| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 

®o | Phase Difference Sala ae ee ee ee a ee ee 

Between Input =| 4.5 [GND ae ae Ee ae ee ee 

and Output 6.0 }GNo nae ee ee een ee ee 

ee ae ee ee ee ee ee ee 

tez. | Output Enable RL=1kQ| | 80 | 200 | | 250 | ‘| 300 

tezH | Time E22 2 eee 

(E1, E2 - 0) 6.0 [GND pee WAG) 84 AS. Bt 

ae ie (aan Spine (Cane | eee Ee 

tez. | Output Enable RL=1KQ| | so | 225} | 280 | ‘| 340 
tezH | Time ne 2 AS POs 68-4), we 

(LE - VO) 80..GNO aE Ae ee eee 

[ces Se: ee ae a Gee eS 

tez. | Output Enable RL.=1KQ|} =| 75 | 225 | | 280 | ‘| 340 

tezH | Time | | 22 | 45 | | be | ss | 

(A, B, C - VO) [20 Leno) | | t6 | 38 || 4g | 57 

a ea ae ee ee es 


iz | OutputDisable [2.0 [GND] Rc= tka] | 120 | 275 |_| aaa |__| aa | 
texz | Time 4.5 [GND | | aa | 65 | | oo | a 
(E1, E2 - O) [6.0 /@ND Faas 2 (ee 

Pe ae ae eee eee es 


ied 
RL=1KQ| | 120 | 275 | | 34a || 415 


tPLz Output Disable 
tpxz | Time ar ee ee ees 
(LE - V0) 6.0 [GND| res ey Ae ee ee: el 


es ee Nell se WN oe oe 
tz | Output Disable RL=1KQ|_ | 120 | 290 | | 363 | | 433 
tpxz | Time 4.5 Bae 22 thee ae ae 


| 40 
(A,B,C-VO) | 6.0 [GND ae ae ae 
[ae 7 a a ee (ae 


tw) | Minimum Pulse | 2.0] | Berar th PB ao Obes 470. | 
Width (LE) 45 | a ee ee ee ee ee 
a ee ae es ee a 

Minimum Set Up eh eae Sa a Ce 

Time oe ae So ee ee ee 

ee ee ee ee ee i 

Minimum Hold es ee eS ee es ee 

Time [i (es eek OD ed 
+ E+] + 3 + 


Input Capacitance 22} 
Cis Common Terminal ic —_ — = — 
ofa [oofsel TT [TST Tele 
Capacitance 
Feed Through 50 | -5.0 0.95 oF 
Capacitance 
Cpp (*) | Power Dissipation | 5.0 |GND 23 F 
Capacitance z 
) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
ae to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vee fin + loc 
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AC ELECTRICAL CHARACTERISTICS for HC4352 (Cx = 50 pF, Input tr = tr = 6 ns, GND=0V) 


Test Conditions Value 


Symbol Parameter Voo'l! Vee Ta = 25°C -40 to 85 °C |-55 to 125 °C 


54HC and 74HC 74HC 
Po 
Between Input 
and Output 


4.5 | -4.5 (ea | ees ee ee 

tez. | Output Enable RL=1KQ|_-| 80 | 200 | | 250/ _| 300. 

tpzy | Time | 50 | | 60 | 
(E1, E2 - O) | 6.0 | GND| 


tPZL Output Enable 
tpzH | Time 
(LE - I/O) | 6.0 [GND | 


Pin eet AB es el 
tez. | Output Enable Ri=1KQ| | 80 | 225 | | 280| sd 
tezH | Time | | 22 | 45 || 6 | | a | 
(A,B,C-VO) | 6.0 |GND| | ft we | 38 | | as | 5 | 
Poet i ed 
terz | Output Disable Ri=1KQ|_ | 120 | 275 | | 34a | | 45 
tpHz | Time | 69 | 


(E1, E2 - O) | 6.0 |GND| 
tpLz Output Disable | 2.0 |GND| 
te | Time 

(LE - I/O) | 6.0 |GND| 


[Pen | ee es (ie 
Output Disable Ri=1KQ| | 120 | 275 | | 344 | | 4s | 
tpHz | 69 | 


Time 
(A,B,C-0) [6.0 [GND 


tw(H) Minimum Pulse foo] | 
Width (LE) LAS: eel aa ee ae ie eee ee 
| 6.0 | 1 6 


= 
ts 
6.0] 


th Minimum Hold 


Time ras | 
reo] 


Switch Terminal 
Capacitance 
Feed Through 
Capacitance 


(*) Cpp is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. loc(opr) = Cro * Vec * fin + loc 
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AC ELECTRICAL CHARACTERISTICS for HC4353 (CL = 50 pF, Input tr = tt = 6 ns, GND=0V) 


Test Conditions Value 
Parameter 


| te —“CtisSY 
Wen | Wee Ta = 25°C -40 to 85 °C 
(vy | (Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Phase Difference 


ae ee aa ee 
aes (eae Fa a 


Between Input 
and Output 


| 6.0 |GND| Peed a 

[Ea er Ea Fee een  e 
Output Enable R.=1KQ{___| 100 | 200 | ~—s| 250 | _—*Y:—s 300 | 
Time 
(E1, E2 - 0) 


ee ee ee 


E60 | 
6.0 |GND_ fans FT a We 
ae eT xe I el sd 
Ri=1KQ|____ | 110 | 226 | | 280 | | 340 | 
rim Sen es er 
eee) 6.0 |GND Fm = Sa 2] 
eas es ee ee ee ee 


ta 
i 
lal 
ial 
Output Enable Ri=1kQ| | 100 | 225 | | 280 |__| 340 | 
ial 


Output Enable 
Time 


Time a ee ee ee 
(A,B,C-VO) | 6.0 | GND) ie = 1 AB SBS eye.) 62 
| | 4g eel ee ee 
Output Disable R.=1KQ| | 130 | 290 | ~=—| 363 | ss 435 
Time |_| 3a | se || 7 | 87 
(Eee O) | 6.0 |GND| | rf 32 | ag || ot | 
eae 

: Output Disable RL=1KQ|__| 140 | 300 | | 375 | 
. Time ee ee 
(LE - /O) 6.0 |GND| 


4.5 
Output Disable Ri = 1KQ pe el ASS: | 


=) 
” 


” 


ié) 
jo) 


450 


G {co 
N jf 
fe 

—_— 


— 
N 
Oo 


8 
ine) 


Time 


(A,B,C-VO) | 60 [@nD| | | 32 


leeds Soke 
eee Gael 


— |. —_ /—. |(O co |& Oo 
= 109 10 | |o [on =|9| |p 


G) 
Zz 
O 


boll 
lll 
Capacitance P 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cep * Vee * fin + loc 


ae Lo 
twi) Minimum Pulse 
Width (LE) 4.5 [ hae a ee ns 
6.0 | | i Cr a | | 19 | 
ts | MinimumSetUp [20| | rs ee ee ee 
Time 45 | ais eee ee | | 15 | sons 
6.0] | =a es I oe Oe 
th | MinimumHold [20[ a aes ee SS ae ee 
Time [45] | a aes ite | 5 | | 5 | os 
ca fe etl | P55 | | Ss 
InputCapacitance | | =| | | 5 | 10 | | 10 | | 10 
re [emma solsof [eft 
Capacitance ; ; 
ee eee ee 
Capacitance j : 
= [eceae [ee so[ TPP 
Capacitance ; ; 
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ANALOG SWITCH CHARACTERISTICS (GND = 0 V Ta = 25 °C) 


Test Conditions 
(Vv) | (V) _|(Vp-p) le 
iY lae Wave fn=1KHz RL=10Q C_=50pF 0. 2.925: 
Distorion [45 |-45| 8 [0.02 | 
= Frequency Adjust fin voltage to Obtain 0 dBm at Vos. 
Response -4.5 Increase fin Frequency until dB Meter Reads -3dB 
(Switch ON) Ri=50Q C._=10 pF (*) 


Feedthrough _| 2.25 | -2.25 Vin is centered at (Voc - VeE)/2. 
Attenuation Adjust input for 0 dBm 
(Switch OFF) me ce Ri.=600Q CL_=50pF  fin=1MHz sine wave Es 

tr = tt= 6ns 


RL=600Q C_=50pF 
fin = 1 MHz square wave 


— 


ae] 


mV 


Crosstalk 
Between any 
two switches 


Adjust Vin to obtain OdBm at input 
RL. =6002 C.=50pF  fin=1MHz sine wave 


(*): Input COMMON Terminal, and measured at SWITCH Terminal. 
NOTE: These characteristics are determined by design of devices. 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 
tPLZ, tPHz, tPZL, tPZH. CROSSTALK (control to output) 


S~10350 


BANDWIDTH AND FEEDTHROUGH CROSSTALK BETWEEN ANY TWO 
ATTENUATION SWITCHES 


GND (Vss) S- 10354 


Cro Cvo 


$-10353 


----4F"--- 


Vec 


oe 


I SW OFF 


3- 10355 


GND (Vss) 


me fy, SGS-THOMSON 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLz, tPHz, tPzL, tPZH. ts, th, tw 


Vo/I 
(S1=Vcc, S2 =GND) 


Vo/I 
(S1=GND, S2=Vec ) 
SC07570 
tezt teiz 
SCO7560 


CHANNEL RESISTANCE (Ron) lec (Opr.) 
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BCD TO 7 SEGMENT LATCH/DECODER DRIVER 


a HIGH SPEED 
tpp = 28 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
Icc = 4A (MAX.) AT Ta = 25 °C 
» HIGH NOISE IMMUNITY 
VNIH = VNIL = 28 % Voc (MIN.) 
s OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS (Plastic Package) 
ms HIGH SOURGE CURRENT 
\loH| = 20 mA (MIN.) 
BALANCED PROPAGATION DELAYS a 


tPLH = tPHL 
a» WIDE OPERATING VOLTAGE RANGE MiR C1iR 

Vcc (OPR)=2VTO6V (Micro Package) (Chip Carrier) 
=» PIN AND FUNCTION COMPATIBLE ORDER CODES : 

WITH 4511B M54HC4011F1R  M74HC4011MiR 

M74HC4011BiR M74HC4011C1R 
PIN CONNECTIONS (top view) 

DESCRIPTION 


The M54/74HC4511 is a high speed CMOS BCD- 
TO-7 SEGMENT LATCH/DECODER/DRIVER fa- 
bricated with silicon gate C*MOS technology. It 
enables high speed latch and decode operation with 
identical pin connection and function to standard 
CMOS 4511B. 


The segment output driver, which is CMOS fabrica- 
ted in silicon gate C?MOs technology, has large lon 
capability which enables common cathode Leds to 
be directly driven. 


When lamp test (LT) is taken "L", all segment out- 
puts will go to "H", and when blanking (Bl) is taken 
"L" and LT is taken "H" all segment outputs will go 
to"L". 

These functions operate regardless of other inputs 
and are used to test the display. 


Input BI is used to pulse-modulate the brightness of 
the display. 


When an error input code (over 10) is applied to the 
BCD input, all segment outputs will go "L" (turn off). 


All inputs are equipped with protection circuits No Intacnal 

against static discharge and transient excess volt- Connection 

age. 
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TRUTH TABLE 


OUTPUTD DISPLAY 
MODE 


ee dees 
EO i i Ta 
a cae Le eS a Nee a ie a i ee BLANK 
Tae ae Hold the stage at the leading edge of LE eo esl 


X: Don’t Care 


LOGIC DIAGRAM 


he 


“ez SGS-THOMSON. 
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DISPLAY MODE 


3009 LNdNi 


> 
< 
4 
a 
2 
Q 


BLOCK DIAGRAM 


Y3SAINO 


y300930 
LN3SW93S Z 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


_ 
A 
i 

as 


$cos650 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 


pe ey Lamp Test Input (Active 

LOW) 

ec 
(Active LOW) 

Ato D 


LT 

Latch Enable Input 

13, 12, 11, Segment Outputs 
GND 
Vcc 


BCD/7SEG > 
[T] 


a10,11: 
b10,11 
c 10,11 
d10,11 
e 10,11 


f 10,11 


8 | GND __| Ground (ov) 
Positive Supply Voltage 


910,11 


L¢12190 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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RECOMMENDED OPERATING CONDITIONS 


[symbol| Parameter =| ate tnt 
0 to Voc 
Operating Temperature: M54HC Series 
M74HC Series -40 to +85 aC 
tr, tr Input Rise and Fall Time 


DC SPECIFICATIONS 


Test Conditions Value 


Parameter Vv Ta = 25 °C -40 to 85 °C -55 to 125 : 
54HC and 74HC 54HC 


<0 
~~” oO 


N 
oO 
— 
Oo 


High Level Input 
Voltage 


= 
— 
on 


Voltage 


mall . SS 


High Level 


Output Voltage i 


oy 
nN 
oO 
S 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc Quiescent Supply 
Current 


Vi=V 


reo. 
reo. 
reo. 
reo 
reo. 
60 
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AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Test Conditions Value 


Ta = 25°C -40 to 85 °C |-55 to 125 °C 
4HC and 74HC 74HC 54HC 


Symbol Parameter 


2S 
~~" 0 
oO 
'@) 


N 


= 
on }o 


tTLH Output Transition 
Time 


oO 


tTHL Output Transition | 2. 
Time 


tPLH Propagation 
tPHL Delay Time 


=) 
” 


=) pam 
wn ie?) 


(BCD - Seg.) 

tPLH Propagation 

tPHL Delay Time ns 
(BI - Seg.) 


Mjwlg lwo lal ja jo [SB |= |= jo |= |= |N 
DlO/BIN JAIN IAA ID [Io Jo |a lo lala 
oltin ja |INion IN /2 Ja inml[tl/aja 


no = — i) 
=a |N [a] a nm |r w | oo plo a fjojwloa}o 


naa nga ed haul td = ihe ramen tte - 

on lo wn lo on lo in lo in lo on 
© | ep alan iMl~y w {nfo }o]— |= =iIn|ri[y lols jy -) wy ho he 
on ° S/O 1% fH} oO NI[PD [O [od | o | IY s) Oks 


teLH Propagation 
tPHL Delay Time ns 
(LT - Seg.) 
teun | Propagation || 300 | | 360 | 
ten | Delay Time [fo [fr] 
sami ieee oe a 
twiL) Minimum Pulse 2 Ff gs || 110 
width ia [22 | as 
| 6.0 | fA dc 6 = 5) 18 
ts | Minimum Set-up a a ee a ie 
tine a eae ee 
6.0 | Fe aa De a 
th | Minimum Hold ee a ee ae 
ie fae fs ete oe, ae 
| 6.0 | es ae ar 
| Cw | InputCapacitance| | (ec aa a 
se ol 
Capacitance 


(*) Cpp Is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cpp * Vcc * fin + loc/2 (per FLIP/FLOP) 
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M54/M74HC4511 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Data Segment Delay Time LE-Segment Delay Time 


tpiH tPHL tpcH tpHL 
$-10229 


Bl-Segment Delay Time LT-Segment Delay Time 


$-10231 


Data Set-up/Hold Time 
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M54/M74HC4511 


TEST CIRCUIT Icc (Opr.) 


$-10228 


$-10227 


APPLICATION CIRCUIT 


Static Display Circuit 


S~- 10234 
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M74HC4514 
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MICROELECTRONICS 


HC4514: 4 TO 16 LINE DECODER/LATCH 
HC4515: 4 TO 16 LINE DECODER LATCH (INV.) 


s HIGH SPEED 
tpp = 18 ns (TYP.) AT Vcc =5 V 

a LOW POWER DISSIPATION 
loc = 4 LA (MAX.) AT Ta = 25 °C 

a HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

s SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

x BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vec(OPR) =2 VTO6V 

x» PIN AND FUNCTION COMPATIBLE WITH 
4514B/4515B 


DESCRIPTION 


The 74HC4514 and the 74HC4515 are high speed 
CMOS 4-LINE TO 16-LINE DECODERS WITH 
LATCHED INPUTS fabricated in silicon gate 
C*MOS technology. They have the same high spe- 
ed performance of LSTTL combined with true 
CMOS low power consumption. 


A binary code stored in the four input latches (A to 
D) provides a high level (HC4514) or a low level 
(HC4515) at the selected one of sixteen outputs ex- 
cluding the other fifteen outputs, when the inhibit in- 
put (INHIBIT) is held low. When the inhibit input is 
held high, all outputs are kept low level (HC4514) or 
high level (HC4515), while the latch function is avai- 
lable. The data applied to the data inputs are tran- 
sfered to the Q outputs of latches when the strobe 
input is held high. When the strobe input is taken 
low, the information data applied to the data input at 
a time is retained at the output of the latches. All in- 
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 
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BiR M1R 
(Plastic Package) (Micro Package) 


ORDER CODES : 
M74HCXXXXM1R M74HCXXXXB1iR 


PIN CONNECTIONS (top view) 
HC4514 


Yec 


INHIBIT 


HC4515 


STROBE 


A 


a 


¥I 
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M74HC4514/4515 


TRUTH TABLE 


INPUTS SELECT OUTPUT 
STROBE HC4514 - ’H’ 
| wwe | a |e |e | 0 oasis) 
STAOBE =" 
Refer to truth table S1 (ST 
i 
ac Se at 
aa rc 
fanton ose sal 
ao proved on the ach ot 
saneliaane 
CE SANG D'S TS 
H X X X X HC4514 - ALL OUTPUTS ’L’ 
(HO4515 - ALL OUTPUTS ’H’) 


LOGIC DIAGRAM (HC4514) 


HC 4514 


aplgec=oe 


_— ee 
DB 


FOR HC4515 DEVICE LOGIC DIAGRAM SHOWN AT THE BOTTOM SHALL TAKE THE PLACE OF OUTPUT CIRCUITS. 
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PIN DESCRIPTION (HC4514) 


| PINNo | SYMBOL | NAME AND FUNCTION 
STROBE 
Address Inputs 


11,9, 10,8,| SOtoS15 | Multiplexer Outputs 
7, 6, 5, 4, (Active HIGH) 

18, 17, 20, 
19, 14, 13, 


16, 15 
INHIBIT | Enable Input 
12 Ground (OV 
24 Positive Supply Voltage 


IEC LOGIC SYMBOLS 


-M74HC4514/4515 


PIN DESCRIPTION (HC4515) 


| PINNo | SYMBOL | NAME AND FUNCTION 
STROBE 
2,3, 21, 22 Address Inputs 


11,9, 10,8,; SOtoS15 | Multiplexer Outputs 
7, 6, 5, 4, (Active LOW) 

18, 17, 20, 
19, 14, 13, 


16, 15 
12 Ground (OV 
24 


HC4514 


oOo on Om FB WwW HY —= OO 


onan ma on FF WHS = OB 


HC4515 


LC12690 


LC 12700 
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M74HC4514/4515 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


SCO5650 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | nit 
0.5 to Veo + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


parameter | tte |_| 
Operating Temperature 


Input Rise and Fall Time 


0 to 500 
0 to 400 


4/7 

a a ee Se f SGS-THOMSON : 
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M74HC4514/4515 


DC SPECIFICATIONS 


| Test Conditions 
Symbol Parameter Voc Ta = 25°C -40 to 85 °C 
(V) . 
High Level Input Voltage 


= 
< 
TS 


& [po 
w/o 
p | }a 
nmlgG Ilo 


| Max. | 
as 
a as V 
Ble aot = | 
Low Level Input ee | oe | 
Voltage ee ee 
et Efe ke el = Shee | 
High Level Output Voltage : soo | — ae | 
id ee ee 
60.) |e). * 
is |'4et [2 ana?| | 
ee a a 
Low Level Output Voltage Vv | ff oo | o1 | | on | 
Vin |= 20HAT [oo | or | [os | 
| 6.0 | or ee 000.) Oe. | hf 
Vi |lo=4.0mA| [0.17 {| 026 | | 0.33 | 
}6.0|  |lo=52mal | ots|o26| | 0.33 
|__| InputLeakage Current (| 6.0|Vi=VocorGND] | Ss | 40.4 | | 
aay 3 State Output Off State Current a Vi = Vin or Vit a +0.5 z= +5.0 
Vo = Vcc or GND 
tcc | Quiescent Supply Current | 6.0/W=VccorGND| | | 4 | | 40 | nA | 


: 0 5/7 
SS 
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M74HC451 4/4515 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tf = 6 ns) 


Parameter 


Output Transition Time 


Propagation Delay Time 
(DATA - Sn, Sn) 


Propagation Delay Time 
(STROBE - Sn, Sn) 


Propagation Delay Time 
(INHIBIT - Sn, Sn) 


Minimum Pulse Width 
(STROBE) 


Minimum Set-up Time 
(DATA) 


Minimum Hold Time 
(DATA) 


Cin Input Capacitance 


Cpp (*) | Power Dissipation Capacitance 
(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 


(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + loc 
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M74HC451 4/4515 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


INHIBIT 


SN or SN 


STROBE 


TEST CIRCUIT Icc (Opr.) 


$~10225 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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[, SGS-THOMSON M54/M74HC4518 
7 WicROELECTROMIES M54/M74HC4520 


HC4518 DUAL DECADE COUNTER 
HC4520 DUAL 4 BIT BINARY COUNTER 


a HIGH SPEED 

fuax = 55 MHz (TYP.) at Vcc = 5 V 
a LOW POWER DISSIPATION 

Icc = 4 uA (MAX.) AT Ta = 25 °C 
a HIGH NOISE IMMUNITY 

VniH = Vn = 28 % Voc (MIN.) 
» OUTPUT DRIVE CAPABILITY BIR FiR 

10 LSTTL LOADS (Plastic Package) (Ceramic Package) 
a SYMMETRICAL OUTPUT IMPEDANCE 


[lon| = lo. = 4 mA (MIN.) 
» BALANCED PROPAGATION DELAYS een 


tPLH = tPHL 
a» WIDE OPERATING VOLTAGE RANGE M1R C1iR 
Vcc (OPR) = 2V TO6 V (Micro Package) (Chip Carrier) 
» PIN AND FUNCTION COMPATIBLE WITH ORDER CODES : 
4520B/451 8B M54HCXXXXF1R M74HCXXXXM1R 
M74HCXXXXB1R M74HCXXXXCiR 
PIN CONNECTIONS (top view) 
DESCRIPTION 


The M54/74HC 4518/4520 are high speed CMOS 
DUAL 4 BIT BINARY COUNTERS fabricated in si- 
licon gate C°MOS technology. They have the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 


They consists of two identical internally synchro- Rae 
nous 4-stage counters. The counter stages are D- eee 
type flip-flops having interchangeable Clock and 
ENABLE inputs for incrementing on either the posi- 
tive-going or negative-going transition. 

For single-unit operation the ENABLE input is main- 
tained "high" and the counter advances on each po- 
sitive-going transition of the CLOCK. The counters 
are cleared by high levels on their clear lines. The 
counter can be cascaded in the ripple mode by con- 
necting Q4 to the enable input of the subsequent 
counter while the clock input of the latter is held per- 
manently low. 


1 CLEAR lo] 2 ENABLE 


»[] 1 ENABLE 
~[] 1CLOCK 
[] 2CLEAR 


wo 


~ 
ed 


NC = 


Bin 

. . . . . . ul 

All inputs are equipped with protection circuits No Internal S a 
against static discharge and transient excess volt- Connection Zz 
age. — 
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M54/M74HC4518/4520 


LOGIC DIAGRAM (1/2 HC4518) 
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M54/M74HC451 8/4520 


TIMING CHART (HC4518) 


27/3);4]/5/6/7/8/]9}; oO, 1] 111 2/314(5]6(7]8|86|8 


CLOCK 

vn Hid duisiaease 
Pa Lt 

CLOCK 

: HA mut 
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TIMING CHART (HC4520) 


O11 /2{,3]4)5]6]7] 86] 9 110 {41 411 [11 12,4139 1146 115 |] Of 112 12)2})21)]0 
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M54/M74HC4518/4520 


TRUTH TABLE 


L 


X: Don’t Care Z: High Impedance 


PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
1,9 1CLOCK, | Clock Inputs (LOW to 
2CLOCK | HIGH, Edge-triggered) 
2, 10 TENABLE, | Clock Enable Inputs 
2ENABLE 


3,4,5,6 |1Q0 to 1Q3 | Data Outputs 


7, 15 1CLEAR, | Asynchronous Reset 
2CLEAR_ | Inputs (Active LOW) 


11,12, 13, | 2Q0 to 2Q3 | Data Outputs 


14 
8 | GND | Ground Cv) 
Positive Supply Voltage 


IEC LOGIC SYMBOLS 
HC4518 


CTRDIV10 


LC12310 


INPUTS 
ENABLE CLEAR 


eid ee, NINE See 

ete ee eel 

Hepa el oes ee wee INOCHANGE 
ai near eu 


H 


FUNCTION 


INCREMENT COUNTER 
INCREMENT COUNTER 
NO CHANGE 


NO CHANGE 
NO CHANGE 


QO THRU Q3 =L 


L 
L 
L 
L 
L 
L 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


a | 
I 
A 

| | OUTPUT 
I 
I 
! 


Vcc 


i 


sceseso 


HC4520 


LC12320 
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M54/M74HC4518/4520 


ABSOLUTE MAXIMUM RATINGS 


| Vcc __| Supply Voltage -0.5 to +7 
| ov | DC Input Voltage -0.5 to Vcc + 0.5 


| Unit_| 
| Vo | DCOutputVotage OS tec 405 | 
| DC Input Diode Current | ROL 
| mA | 
| mA 
mA 
| mW 


Vcc ; 

Vi : 

Vo 
| lok | DC Output Diode Current = | Ct OCCCdC 
| lo __| DC Output Source Sink Current Per OutputPin, | tC 
| Po _| PowerDissipation == —“‘LSC“‘(’SCSOO() 
| Tsty | StorageTemperature | SBS tO HIF FL CC 


(asa enpsrenirs OES a0 i 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


mA 
mA 
mA 
mA 
mw 
°C 
2¢ 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | ate | nit 


ae Operating Temperature: M54HC Series 
M74HC Series -40 to +85 7 © 
Input Rise and Fall Time 
Voc = 6 V 
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M54/M74HC4518/4520 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 
Viq_ | High Level Input ra ae ee ee 
Voltage $15). | Bib | ete] | 
| 6.0 | ee a eee ee ee 
Vi. | Low Level Input ae aa ES ae Te ee 
Wollege ae a eee 
| 6.0_ ee ee Er eee ee ee 
Vox | High Level — Cee ese ee ee ee ee 
Output Voltage Va [200A [aa [as | [aa | [4a] 
6.0 | or fs9{e0[ |s9{ [so] | * 
Vi [lo=-4.0mA| 4.18] 431 | | 413 | | aio] | 
}6.0|  |lo=5.2mA| 5.68 | 58 | | 563] | 5.60 
Vo. | Low Level Output Gz aca OOO Jes Oa aon 
valiage Vu | OP 2OHA oo | ot | fon | | on 
6.0 | or (ls 
Vi lo 4.0mA| | 0.17 | 0.26] | 037 |__| 0.40 
}6.0|  |lo=52mAl | ots|o26| | 0.37 | 
Le Input Leakage 60 | Vi = Voc or GND re +0.1 = a: 
Current 
Quiescent Supply ea Vi = Voc or GND Lok eee 4 
Current 
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M54/M74HC4518/4520 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter oi Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 


Output Transition 
Time 


8 


tTLH 2 


tTHL 


tPLH Propagation : 
PHL Delay Time 
(CK, CE - Qn) 


tPHL Propagation 
Delay Time 
(CLR - Qn) 


N 


: an) & {Po a 
om |o wn |o {oO on 


oo | 
WO jen leg loo [M [a NM len no o/h |= |r =I INI, ow jel 
RN) 0 = oO On = 10 1m |O co [Nd [nd Oo bs 


fMAx Maximum Clock 
Frequency 


tw) | Minimum Pulse 2.0 


r—) ro) G) jon }on |e jo jor DIOGO IN IN | 6 Jojaja 
hm |r [> 
Oi lo 
oO j— |h D |c/ | |@ jo DIOLS [FIO [6 IM {oOo jun 
MR |M 
=a /2/—4 J~yJ— |r [7 wOj/PINin jal] ja jn ja 
= 
am 
N 


tw(L) Width 4.5 | 
(CK, CE) 6.0. 
twit) Minimum Pulse 
Width | 4.5 | 
i [0 
Minimum 
Removal Time 
oe | 6.0 | 
Input Capacitance | DF 
Cpp (*) | Power Dissipation for HC4518 F 
Capacitance for HC4520 P 


(*) Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/2 (per COUNTER) 
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M54/M74HC4518/4520 


SWITCHING CHARACTERISTICS TEST WAVEFORMS 


$-10117 


S- 10118 


TEST CIRCUIT Icc (Opr.) 


S- 10119 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TESTS. 
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M74HC4538 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


a HIGH SPEED 
tpp = 25 ns (TYP.) AT Vcc =5 V 
a LOW POWER DISSIPATION 
STANDBY STATE Icc=4 pA (MAX.) AT Ta = 25 °C 
ACTIVE STATE Icc=200 pA (TYP.) AT Vcc =5 V 
a HIGH NOISE IMMUNITY 
VniH = VNiL = 28 % Voc (MIN.) 
uw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 
a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 
a WIDE OUTPUT PULSE WIDTH RANGE 
twouT = 120 ns ~ 60s OVERAT Vcc =4.5 V 
ms OUTPUT PULSE WIDTH INDEPENDENT 
FROM TRIGGER INPUT PULSE WIDTH 
a PIN AND FUNCTION COMPATIBLE 
WITH 4538B 


DESCRIPTION 


The M54/74HC4538 is a high speed CMOS DUAL 
MONOSTABLE MULTIVIBRATOR fabricated in si- 
licon gate C?MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. Each multivibrator 
features both a negative, A, and a positive, B, edge 
triggered input, either of which can be used as an in- 
hibit input. Also included is a clear input that when 
taken low resets the one shot. The monostable mul- 
tivibrators are retriggerable. That is, they may be 
triggered reapeatedly while their outputs are gene- 
rating a pulse and the pulse will be extended. Pulse 
width stability over a wide range of temperature and 
supply is achieved using linear CMOS techniques. 
The output pulse equation is simply 
PW = 0.7 (R)(C) where PW is in seconds, R in 
Ohms, and C is in Farads. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 
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FIR 
(Plastic Package) (Ceramic Package) 


cn nt 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4538F1R M74HC4538M1R 
M74HC4538B1R M74HC4538C1R 


PIN CONNECTIONS (top view) 


INPUTS 


INPUTS 


OUTPUTS 


NC = 
No Internal 
Connection 
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M54/M74HC4538 


SYSTEM DIAGRAM 


TIMING CHART 


- ee ee 


twoutttrr 


S -10176/1 


2/9 

a ey Sl: sO 
>/ 4 SiRoMEerMones 

1168 


BLOCK DIAGRAM 


$-10143 


Notes : 1. Cx, Rx, Dx are external components. 
. Dxis aclamping diode. 


G) Po 


M54/M74HC4538 


S-10142 


. The external capacitor is charged to Vcc in the stand-by state, i.e. no trigger. When the supply voltage Is turned off Cx is discharged 


mainly through an internal parasitic diode (see figures). If Cx is sufficiently large and Voc decreases rapidy, there willbe some possiblity 
of damaging the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and Vcc decrease slowly, 
the surge current is automatically limited and damage the I.C. is avoided. The maximum forward current of the parasitic diode is ap- 
proximately 20 mA. In cases where Cx !s large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows . 


th = (Vec — 0.7) - Cx/20 mA 


In cases where t is too short an external champing diode is required to protect the I.C. from the surge current. 


FUNCTIONAL DESCRIPTION 


STAND-BY STATE 


The external capacitor, Cx, is fully charged to Vcc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) are 
both turned off. The two comparators that control the 
timing and the two reference voltage sources stop 
operating. The total supply current is therefore only 
leakage current. 


TRIGGER OPERATION 

Triggering occurs when : 

1 st) Ais "low" and B has a falling edge : 

2nd) Bis "high" and A has a rising edge ; 

After the multivibrator has been retriggered compa- 
rator C1 and C2 start operating and Qn is turned on. 


Cx then discharges through Qn. The voltage at the 
node Rx/Cx external falls. 


When it reaches Vreet the output of comparator C1 
becomes low. This in turn resets the flip-flop and Qn 
is turned off. 


At this point C1 stops functioning but C2 continues 
to operate. The voltage at R/C external begins to rise 
with a time constant set by the external components 
Rx, Cx. 


Triggering the multivibrator causes Q to go high after 
internal delay due to the flip-flop and the gate. Q re- 
mains high until the voltage at R/C external rises 
again to Vreen. At this point C2 output goes low and 
G goes low. C2 stops operating. That means that af- 
ter triggering when the voltage at R/C external re- 
turns to VReFH the multivibrator has returned to its 
MONOSTABLE STATE. In the case where Rx e Cx 
are large enough and the discharge time of the ca- 
pacitor and the delay time in the I.C. can be ignored, 
the width of the output pulse tw (out) is as follows : 
tw(ouT) = 0.72 Cx e Rx 


RE-TRIGGER OPERATION 


When a second trigger pulse follows the first its ef- 
fect will depend on the state of the multivibrator. If 
the capacitor Cx is being charged the voltage level 
of Rx/Cx external falls to VREFL again and Q remains 
high i.e. the retrigger pulse arrives in a time shorter 
than the period Rx e Cx seconds, the capacitor char- 
ging time constant. If the second trigger pulse is very 
close to the initial trigger pulse it is ineffective ; i.e., 
the second trigger must arrive in the capacitor di- 
scharge cycle to be ineffective. 


Hence the minimum time for a second trigger to be 
effective, trr (Min.) depends on Vcc and Cx. 


‘THOMSON si“ ™~—“—:CS~s~s~s—s—C—C—CCCCCCCCCCCCCCCC SV 
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M54/M74HC4538 


FUNCTIONAL DESCRIPTION (continued) 


RESET OPERATION ___ 

CD is normally high. If CD is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 


TRUTH TABLE 


aa aa <a a =e ae - a ee 

a et Nae ee gee NI sn al 
ar ae a ee ae ee ee ee ee ee eee 
ae Io INI, 


Also transistor Op is turned on and Cx is charged 
quicky to Vcc. This means if CD input goes low, the 
IC becomes waiting state both in operating and non 
operating state. 


SCOS6S0 


PIN DESCRIPTION 


| PINNo |SYMBOL| NAME AND FUNCTION 


171, 2T1 | External Capacitor 
Connections 


Tyt9 
2, 14 172, 2T2 | External Resistor/Capacitor 
Connections 
3,13 {1C0D, 2CD/ Direct Reset Inputs (Active 
LOW) 
4 1A, 2A | Trigger Inputs (LOW to 
HIGH, Edge- Triggered) 
1B, 2B 
LOW, Edge-Triggered) 


Qi, Q2_ | Pulse Outputs 
G 


Q1,Q2_| Complementary Pulse Outputs 
| 8 | GND _| Ground (ov) 
Positive Supply Voltage 


LC12110 


A/9 
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M54/M74HC4538 


ABSOLUTE MAXIMUM RATINGS 


| Parameter iT SC Ss nit 
C Supply Voltage -0.5 to +7 fo oy | 

DC Input Voltage -0.5 to Voc + 0.5 fee cal 
K 


| Veo _| v 

V 
| Vo | DCOutputVoltage OS toc 05 | 
| tk | DC Input Diode Curent Om 
| tox | 
cede 


| Pp | PowerDissipation =| 00) Sm 
300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


DC Output Diode Current 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | Value | niit_ 
| Vcc | SupplyVotage | to 
4 put Votage ate ee |v _ 

0 to Voc ee Mees] 


Operating Temperature: M54HC Series -55 to +125 a @ 
M74HC Series -40 to +85 i 


Voc = 4.5 V 0 to 500 


Vec = 6 V 0 to 400 pe 


NO LIMITATION (* 
5K to 1M (") 
1K to 1M (*) 


(*) The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx, the leakage of device and leakage due to the board 
layout and surface resistance. Susceptibility to externally induced noise may occur for Rx > 1MQ 
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M54/M74HC4538 


DC SPECIFICATIONS 


ea Pa 


Test Conditions 
- ™ et 


18 
ta 
ae 
el 


| | 2 
TY] WO] 


}3.15 | 
142} 


°C |-55 to 125 °C 
54HC 


yp i 


Ww 
_- 


lo OC 

oF 

sj-n 
Ck 

> 

Oct 

of. 

oO 

é O 

ex 

+ 

Ve) 


pf eT ey a 


< Q 1a ja 

Ele Elz Zz Zz 2 
. oO} % Es o| \ Oee Oo: [Ors 
i wa i ala 5 6| 5 SB gf 
2 joo) 2 | ale 8Sk%18 | Say 
> e|> > 5 
a Ze Mn M Mn ects 

sis > S 


2.0 


sh 


o> 
uw 
+ 


Quiescent Supply Vi 
6.0 | 


ia - 5 

a 2. ©, = o |o 

= S is O S | 8 

gs his. «(SS 3 = |e 

® ow = o> > ®O w| @ w S 
ay oe ae ® Ra ie xd a c 
= +? a a a | gs i) 
coc 8 & =< Aa S13: 5 & 
DS = 5 os 3 as5|as = 
I> i> aa) _I £O;£f£O O 


Icc Quiescent Supply ee VI 
Current 


Icc 


Vin 
ViL 
Vou 
VoL 
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M54/M74HC4538 


AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF, Input tr = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter Ta = 25°C -40 to 85 °C |-55 to 125 °C 
: = | 54HC and 74HC 74HC 
2.0 Sir 


ee Output Transition a 
tTHL Time 


hal ball 
Delay Time_ 
(A, B- Q, Q) 


Propagation 
Delay Time 
(CD - Q, Q) 


twout | Output Pulse = | | 1500] «| 1800 | 
“an 5 | Cx=0/ Ry = | | 320 | 375 | 
Rx=1kKQ| | 150 | 200 | | 260 | ____320 | 

70 


Ry = 7 10KO 


Atwout | Output Pulse 
Width Error 
Between Circuits 
(In same pack) 
twin) Minimum Pulse 
twiL) Width 45 
(CLOCK) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum Clear 
Removal Time 


Minimum 
Retrigger Time 


Power Dissipation 
Capacitance 
(*) Ceo is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Cpp* Vcc fin + loc‘ * Duty/100 + Icc/e (per circuit) 
(Icc' = Active Supply Current) 
(Duty = %)) 


: 0 7/9 
0 coe ee 
1173 


M54/M74HC4538 


Supply Voltage. 


Output Pulse Width Constant K 


TEST CIRCUIT Icc (Opr.) 


Lt 
O 
Lu 
i¢2) 
<— 
O 
= 
Fe 
— 
| od 
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< 
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” 
= 
o 
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= 
a 
= 
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OQ 
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cc 
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I 
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E 
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trr - Voc Characteristics (Typ). 


twoutT - Cx Characteristics (Typ). 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 


90%. 


90%. 
50%. 
10%. 


t PHL 


tTLH 
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M54HC4543 


ky7 wa tt M74HC4543 


MICROELECTRONICS 


BCD TO 7 SEGMENT LATCH/DECODER/LCD DRIVER 


a HIGH SPEED 
tw =7ns (TYP.) AT Vcc=5V 

» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25 °C 

= HIGH NOISE IMMUNITY 
VNtH = VNIL = 28 % Voc (MIN.) 

n OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a» SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2VTO6V 

as PIN AND FUNCTION COMPATIBLE 
WITH 4543B 


DESCRIPTION 


The M54/74HC4543 is a high speed CMOS BCD- 
TO-7 SEGMENT DECODER WITH LCD DRIVER 
fabricated in silicon gate C?MOos technology. High 
speed latch and decode operation 120 times as fast 
as standard CMOS 451 1B while CMOS low power 
consumption in maintained. This device consist of 
BCD-TO-7 segment decoder with a BCD input latch 
and a 7-segment driver for a liquid crystal display 
(LCD). When any illegal BCD input signal is applied 
or input'BI is held high, the display is blanked. When 
‘driving LCDs, a common square wave signal should 
be applied not only to the PH input of this device but 
also to the electrically common backplane of the di- 
splay. For other types of readouts, such as light- 
emitting diode (LED), some additional drivers, such 
as a transistor array is required. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


February 1993 


BiR FiR 
(Plastic Package) (Ceramic Package) 


oe 
A 
MiR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HC4543F1R M74HC4543M1R 
M74HC4543B1R M74HC4543C1R 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/M74HC4543 
TRUTH TABLE 


DISPLAY MODE 
BLANK 


fanaa Nene INVERSE OF aeaE OUTPUT LEVEL EaEY, c ABOVE 


T: SAME AS ABOVE COMBINATIONS 


A 


9 
>< 
) >>> 0 


TY) Do >o—_f0 
Ty) & 


'H’ 


MICROELECTRONICS 


ky SGS-THOMSON 


# ## : DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD 


X: Don’t Care 
LOGIC DIAGRAM 
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M54/M74HC4543 


DISPLAY MODE 


0 1 12 13 14 15 


1 2 3 4 5 6 7 8 9 10 : 
fLgl> 
ef fc 

d 


7 SEGMENT 
S -10223 DISPLAY 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
I 
A 
| | OUTPUT 
ae l 
| 
t 


PIN DESCRIPTION IEC LOGIC SYMBOL 


| PINNo | SYMBOL | NAME AND FUNCTION 
12 Latch Disable Input 
(Active HIGH) 
5, 3, 2,4 Address (Data) Inputs 
| gL PH Phase Input (Active HIGH) 


Blanking Input (Active 


9,10, 11, atog Segment Outputs 
12 Volo: 


Ground (OV) 
Positive Supply Voltage 


BCD/7SEG 
CQ. (TT) 910 


9D,1 b10 
9D,2 c10 
9D,4 d10 
9D,8 e10 

#10 


g10 


N 
= 
?) 
= 


LC12130 


keg SGS-THOMSON 
>} | SIERDRAECTHOnICe 
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M54/M74HC4543 


ABSOLUTE MAXIMUM RATING 


TL Lead Temperature (10 sec 
Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition is notimplied 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


| Veo | Supply Voltage 2to6 
| Vi __| Input Voltage Y 


Output Voltage Y 
Operating Temperature: M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 "C 


Input Rise and Fall Time 0 to 1000 - 


Voc = 4.5 V 0 to 500 


Fi f SGS-THOMSON 
7 wmcnosectromes 
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DC SPECIFICATIONS 
Test Conditions Value 
Symbol Parameter Ta = 25 ZC -40 to 85 es -55 to 125 id 6 
54HC and 74HC 74HC 54HC 
V High Level Input | 2. : ; = 
Voltage 
V Low Level Input 
Voltage 
V High Level 7 
Output Volt ~ | Io=-20 
utput Voltage Vy | ( Lt 
| 6.0 | or | 
4.5 | Vit |Ig=-4.0 mA 
V 
IH 


IH 
IL 
OH 
OL 
lec 


< 
Q 
re) 


N 


Bey 
Oo On | oO 


Bay 
oi 


O= 


2.0 
A 
[45] Ve fioxadma 


nN 


it 
wo |O 
< 


Low Level Output 
Voltage 


oy 
I 


a 
on 


lo= 4.0 mA 
o= 5.2 mA 
Vi = Vec or GND 


Input Leakage 
Current 


Quiescent Supply 
Current 


Vi= 


. O 5/7 
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M54/M74HC4543 


AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 6 ns) 


Test Conditions Value 
Parameter Vv Ta = 25 a & -40 to 85 “Cc -55 to 125 "Cc 
vy 54HC and 74HC 74HC 54HC 


tTLH Output Transition 
tru. | Time 


Symbol 


rere. 
ol —, 
Bells 


=) 3 
¢?] 


tPLH Propagation 
tPHL Delay Time 
(BCD - OUT) 


wlolo lon Oyu july 
sllsfelegislala 


tPLH Propagation 


6.0 | 
| 2.0 | 
tpH. | Delay Time 
| 6.0 | 


O/B 1N Ia |r IS |= [= |o 
NIB IN [Bla [Glo [ola 


| Min. 
es 
re ee ee 
fp 
ame 
a 
a 
[so [avs] 
aa 
eae | ft az [ao] 
tPLH Propagation | | 58 | 130 Few d 165 | L495 | 
tPHL Delay Time ; | | az | 26 | | aa | | 9 
hie ee a eae eee ee ee 
teun | Propagation || 130 | 265 | | 335 | | 40 | 
teu. | Delay Time | tas fos | hCldf oo || | 
eeeren | 6.0 | | ft te | 45 | | oe | ss | 
tw | Minimum Pulse PE ee eee es 
Width ae ee ee ee 
id | 6.0 | aa fade Se 
Minimum Set-up |_2.0 | ee ee ee re 
ne  eeliemot|s Sek. 2 eee 
| 6.0 | end ees age  ae 2 8 
th | Minimum Hold eae Ie oT ed 
ane ee A tu 0) 
| 6.0 | Poa ssh aie aoe Od 
| Cw | InputCapacitance{ | | | 5 | to | | tc | | 0 |p 
wofemere| | PE 
Capacitance 


(") Crp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc * fin + Icc/2 (per FLIP/FLOP) 
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M54/M74HC4543 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH-'PHL 


S$ - 10222 
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kw, SGS-THOMSON 
Yf wicrogLecTRoMes 


a HIGH SPEED 
tod = 11 ns (TYP.) at Voc = 5 V 

a LOW POWER DISSIPATION 
Icc = 1 WA (MAX.) AT Ta = 25 °C 

a COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.) Vit = 0.8V (MAX) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[loH| = lo. = 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS07 


DESCRIPTION 


The M54/74HCT7007 is a high speed CMOS HEX 
BUFFER fabricated in silicon gate C2MOS techno- 
logy. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 


All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. The integrated circuit has totally compatible, in- 
put and output characteristic, with standard 54/74 
LSTTL logic families. 

MS4HCT/74ICT devices are designed to directly in- 
terface HSC°MOS systems with TTL and NMOS 
components. These devices are also plug in replace- 
ment for LSTTL devices giving a reduction of power 
consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| 
44} 

| 1 OUTPUT 
k 
j 


4. 


ScOS€é50 
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M54HCT7007 
M74HCT7007 


HEX BUFFER 


F1iR 
(Plastic Package) (Ceramic Package) 


aa nd 


M1R C1iR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 


M54HCT7007F1R M74HCT7007M1R 
M74HCT7000B1R M74HCT7007 CiR 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 


1185 


M54/M74HCT7007 


TRUTH TABLE 


PIN DESCRIPTION 
| PINNo | SYMBOL | NAME AND FUNCTION | 


1,3, 5, 9, 1Ato6A | Data Inputs 
11,13 


2, 4, 6, 8, 1Y to 6Y Data Outputs 
10, 12 


Ground (OV) : 


SCHEMATIC CIRCUIT (Per Gate) 


IEC LOGIC SYMBOL 


LC12160 


+ ODP Po Deoy 


S -10554 


ABSOLUTE MAXIMUM RATINGS 


| Pp | Power Dissipation 
Lead Temperature (10 sec) 


Parameter | te | it 
| to | DC Output Source Sink Current Per OutputPin | 25 | mA 
i 


Storage Temperature -65 to +150 


500 (*) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 


(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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M54/M74HCT7007 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter | tue | nit__ 
Output Voltage 0 to Vcc 
°C 
ts 


Operating Temperature: M54HC Series -55 to +125 
M74HC Series -40 to +85 


0 to 500 


Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 


DC SPECIFICATIONS 


Ta = 25 °C -40 to 85 °C |-55 to 125 ° 


Test Conditions Value 
V 


or 
rs 
<= 
?) 
© 
me } 
a. 
~] 
s 
— 
.?) 
~] 
rs 
< 
.?) 
ol 
rs 
<= 
H 


Symbol Parameter — 
High Level Input ‘ 
Voltage 


(an) 

(ee) 

jw 
ne no 
oO Bu (7) 


High Level 
Output Voltage 


Vin 
Vit 
Vou 
VoL 


WO); my} HH] SF|f OC 
or OF; +] pa] = 


=a el la 
Voltage 45 VIH Vv 
Or |lo= 4.0 mA 0.17 | 0.26 é 
Vit 
: a 
Additional worst : Per Input pin 2.0 2.9 mA 
case supply V; = 0.5V or 
current Vi = 2.4V 
Other Inputs at 
Vcc or GND 
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M54/M74HCT 7007 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tt = 6 ns) 


Test | Test Conditions _| Value 
Symbol| Parameter Waa ie Ta = 25 eee | -40 to 85 °C |-55 to 125 °C 
54HC and 74HC 74HC 54HC 


tTLH Output Transition | 4. 7; 
{THL Time 
tPLH Propagation or 
at Delay Time 
| Civ _| InputCapactance| | 


a Power Dissipation 
Capacitance 


) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
ee to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc/6 (per BUFFER) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM | 


S - 10558 
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(Gj, SGS-THOMSON M54HC7240/7241/7244 
AYN ivicaoruscraomics M74HC7240/7241/7244 


OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC7240: INVERTED - HC7241/7244 NON INVERTED 


=» HIGH SPEED 
tpp = 15 ns (TYP.) at Vcc = 5V 

» LOW POWER DISSIPATION 
loc = 4 uA (MAX.) at Ta = 25 °C 

» HIGH NOISE IMMUNITY 
Vy = 1.1 V(TYP.) at Voc = 5V 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

» SYMMETRICAL OUTPUT IMPEDANCE 
[lou] = lo. = 6 mA (MIN) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 

a PINAND FUNCTION COMPATIBLE 
WITH 54/74LS240/241/244 


DESCRIPTION 


The M54/74HC7240, HC7241 and HC 7244 are high 
speed CMOS OCTAL BUS BUFFERs fabricated in 
silicon gate C?MOS technology. 


They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. 


The designer has a choise of select combination of 
inverting and non-inverting outputs, symmetrical G 
(active low output _ control) input, and 
complementary G and G inputs. Each control input 


PIN CONNECTION (top view) 
HC7240 


October 1993 


HC7241 


Tome 


BiR F1iR 
(Plastic Package) 


(Ceramic Package) 


wd 


M1R CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXXF1R M74HCXXXXM1R 
M74HCXXXXB1R M74HCXXXXC1R 


governs four BUS BUFFERs. 


The HC7240, HO7241 and HC7244 have the same 
pin configuration and function as the HC240, HC241 
and HC244 and they have a_ hysteresis 
characteristics with each input so can be used as a 
line receiver, etc. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


HC7244 


pc1i270 
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M54/M74HC7240/7241/7244 


CHIP CARRIER 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| | OUTPUT 
I 
I 
I 


PIN DESCRIPTION (HC7241) 


| PINNo | SYMBOL | 
2, 4, 6, 8 


] | 
L—->) > |--- 


SCOS6éS0 


17 


18, 16, 14, | 1Y1 to 1Y4 | Data Outputs 


PIN DESCRIPTION (HC7240) 


| PINNo | SYMBOL | NAME AND FUNCTION 


1 1G Output Enable Input 
1A1 to 1A4 | Data Inputs 


2Y1 to 2Y4 | Data Outputs 


11, 18, 15, | 2A1 to 2A4 | Data Inputs 
17 


18, 16, 14, 1Y1 to 1¥4 | Data Outputs 


utput Enabel Input 
round (OV) 
Vcc Positive Supply Voltage 


G) 


1G 
1A1 to 1A4 | Data Inputs 
9,7,5,3 | 2Y1 to 2Y4 | Data Outputs 


18, 16, 14, | 1Y1 to 1¥4 | Data Outputs 
12 


round (OV) 
Positive Supply Voltage 


G) 
rad 
O 
G) 


Vcc 
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M54/M74HC7240/7241/7244 


IEC LOGIC SYMBOLS 


HC7240 HC7241 HC7244 


—_ 


<I <! <I <!l 
hk 


— =f 
WwW N 


—_ 
bh 


(C12530 (€12540 


TRUTH TABLE 


INPUT OUTPUT 


| GG eraaty) | An | Yn(He7240) | Yn(Ho7241) | Yn(HC7244) 
ee ee 
ee a ee 
ee ee ee eee ee ee ee 


X:"H" or "L" 
Z: High impedance 


CIRCUIT SCHEMATIC (1/8 PACKAGE) 


HC7240 HC7244 


LC12750 


LC12740 
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s/f MICROELECTRONICS 
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M54/M74HC7240/7241/7244 


ABSOLUTE MAXIMUM RATINGS 


Value 
0.5 to +7 
lik 
lox 
C 


| tk | DC input Diode Curent = em 
| lox | DC Output Diode Current | | mA 
Power Dissipation 
-65 to +150 
TL Lead Temperature (10 sec 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


0 to Voo 


Top Operating Temperature: | M54HC Series -55 to +125 °C 
M74HC Series -40 to +85 °C 
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M54/M74HC7240/7241/7244 


DC SPECIFICATIONS 


Value 


| TestConditions _ Conditions 
Symbol Parameter : Ta = 25°C -40 to 85 °C |-55 to 125 °C 
v) 54HC and 74HC 74HC 54HC 
| Min. | Typ. | Max. | Min. | Max. | Min. | Max. | 


High Level | Beer pe are 


Threshold 
Voltage 


4.2 
| 03 | 065 | 09 | 03 | 09 | 03 | 0.9 
x 
03 | 06 | 10 | 03 | 1.0 | 03 | 10 | 
|} o6 | 11/14 | 06 | 14 | 06 | 14 | 
| 6.0_ OB [ice Aer Oe er 08 ars 


| 6.0 | 
yi Se ee 
4.5 | 
6.0 | 


Low Level 
Threshold 
Voltage 


Hysteresis 
Voltage 


High Level 
Output Voltage 


4.5 Vie lc ee 

|6.0| 0 rso[eo| [se|  |se| | 

5 | Vt |iw6omal ate | asi | |4is; [aio 
oz78 mal 550 | 58 | [505 [ 500 | 


Low Level Output 
Voltage 


fezeamal {arr og | _ | | 
a 0.18 | 0.26 | 0.33 028 |__| 0.40 | 


Input Leakage. Vi = Vin or Vit +0.1 LA 
Current Vo = Vcc or GND 
3 State Output Vi = Vec or GND +0.5 +5 +10 nA 
Off State Current 

Icc Quiescent Supply Vi = Vcc or GND 4 40 pA 
Current 
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M54/M74HC7240/7241/7244 
AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


| TestConditions _ Conditions Value 
54HC and 74HC 74HC 54HC 
nee Min. 


tTLH Output Transition 
{THL Time 


Propagation 
tPHL Delay Time 


ie 

Seen Pee Paso [Paso 
ie pas [ae 
[as [80-80 | 


50 | Ri= 1K [21 | a9 |} ga 

6.0 | 9 | 26 | 2| 

Penclenmteqeeians i ead is 

ee De ee te 
Capacitance P 

reolmeer| [eee (et TT TT le 
Capacitance HC7241/7244 34 P 


(*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation !cc(opr) = Crp * Voc ° fin + Icc/8 (per channel) 


Output Disable 
Time 


TEST CIRCUIT Icc (Opr.) 


GND 
9C06250 


6/7 

a Keg SGS-THOMSO 
>| | Shomobemomes 

1194 


M54/M74HC7240/7241/7244 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


HC7240 


i 


011570 


tC12710 


6ns 6ns 


INPUTS ! 


s 
= ot tPLH ie 
¥, 


INPUTS INPUTS 


OuTPUTS 


OUTPUTS OUTPUTS 


rei 


5 10341 $-10342 5-10343 


HC7241/HC7244 


LC11600 LC12720 tC12730 


INPUTS INPUTS 


OuTPUTS OuTPUTS 


$~-10548 $-10349 


S- 093467 72 
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Ti GS-THOMSO M54HC7245/7640/7643/7645 
yf i S&S“ 1hOMst aN M74HC7245/7640/7643/7645 


OCTAL BUS TRANSCEIVER (3-STATE): HC7645 NON INVERTING 
HC7640 INVERTING , HC7643 INVERTING/NON INVERTING 


a HIGH SPEED 
tpp = 12 ns (TYP.) at Vcc = 5V 

a» LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25 °C 

a» HIGH NOISE IMMUNITY 
Vu =1.1 (TYP.) at Voc = 5V 

a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 6 mA (MIN) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING RANGE 
Vcc (OPR) = 2V to 6V 

a PINAND FUNCTION COMPATIBLE 
WITH 54/74LS245/640/643 


DESCRIPTION 


The M54/74HC7245 HC7640, HC 7643 and HC7645 
utilise silicon gate C°MOS technology to achive 
operating speeds equivalent to LSTTL devices. 

Along with the low power dissipation and high noise 
immunity of standads CMOS integrated circuit, it 
possesses the capability to drive 15 LSTTL loads. 
These IC’s are intended for two-way asynchronous 
communication between data buses, and the 
direction of data trasmission is determined by DIR 
input. The enable input (G) can be used to disable the 
device so that the buses are effectively isolated. 

The HC7245/640/7643/7645 have the same pin 


PIN CONNECTION (top view) 


HC7640 HC7643 


oe 


an 
mae 
af 


| 


Se 
4 


HC7245 is electrically and funcutionally the same as the HC7645 
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B1R F1R 
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C1R 
(Micro Package) (Chip Carrier) 


ORDER CODES : 


M54HCXXXXF1R M74HCXXXXM1R 
M74HCXXXXB1R M74HCXXXXC1R 


configuration and function as the HC245/640/643 
and they have a hysteresis characteristics with each 
input, so HC7245/7640/7643/7645 can be used as a 
line receiver, etc. All input are equipped with 
protection circuits against static discharge and 
transient excess voltage. 

IT IS PROHIBITED TO APPLY A SIGNAL TOA BUS 
TERMINAL WHEN IT IS INOUTPUT MODE AND 
WHEN A BUS THERMINAL IS FLOATING (HIGH 
IMPEDANCE STATE), IT IS REQUESTED TO FIX 
THE INPUT LEVEL BY MEANS OF EXTERNAL 
PULL DOWN OR PULL UP RESISTOR. 


HC7645/HC7245 


ee 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 


| PINNo | SYMBOL | NAME AND FUNCTION 
Fo 4d] DR Directional Control 


2,3,4,5, | A1toA8 | Data Inputs/Outputs 
6, 7, 8,9 
18,17, 16, | B1toB8 | Data Inputs/Outputs 
15, 14, 13, 
12, 11 
G 


G 
Ground (OV) 
Vcc 


IEC LOGIC SYMBOLS 


HC7640 


1C13280 
LC13260 LC13270 


TRUTH TABLE 


|G | or | asus | seus | He7e0 | HC7643_ | HC7645/7245 
B=A 


X:"H" or *L" 
Z: High impedance 
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ABSOLUTE MAXIMUM RATINGS 


+ 20 


DC Output Diode Current 
DC Output Source Sink Current Per Output Pin 


300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied. 
(*) 500 mW: =65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 
input Voltage 


Output Voltage 


Operating Temperature: | M54HC Series 
M74HC Series 


(7, SGS-THOMSON paces ps 
s/f SS Senate 
1199 


M54/M74HC7245/7640/7643/7645 


DC SPECIFICATIONS 


Test Conditions Value 
Symbol Parameter 7 Ta = 25 °C -40 to 85 at & -55 to 125 °C 
ae 54HC and 74HC 74HC ‘54HC 
| aes | Pris ie 


Posi pats fast ast [as 
Thresho nae as rc 
he, Be pt Petes [ez [s [oa] 9 [a 

vw Neoatve ros [oss [os [os | oo | 03 | 09 
Teno otee Fes sofas [2 Tass [ 2 fat 2] 
aaennne) [is 26 | 15 [26 | 15 | 26 


Hysteresis fos fos] + |os| 1 [os] 1_ 


Voltage pos Tas [a4 [oe [is | os [i 
so. . 


(An, Bn inputs) 


High Level Input 


s{ [15 ) 
Voltage f3is{ | tats | fas | CY 


(DIR, G inputs) 


Low Level Input 


fos | os, 
ve ss as | Ps 
ee 7B a 


(DIR, G inputs) 


High Level 
Output Voltage 


[_[s2 | [se | 
= pet ‘ heomat ee eet fae ps 
6.0 | pesmi ar Left 
| 2.0 | \, eae wae a a 
Vi sc i ee 
eo] o ooo. ono Sow Lot 
Vu igneomal [0.17 ozs | [oss] | 00 
re0|  [lo-7emal[oss|ozs[ [oss| | 0.40 


Input Leakage Vi= ae or GND +0.1 a +1 LA 
Current 

loz Quiescent Supply Vi = Voc or GND 20.5 5 +1 LA 
Current 

Quiescent Supply Vi = Vcc or GND Se 40 LA 
Current 


Low Level Output 
Voltage 
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AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input tr = tt = 6 ns) 


Value 
Ta = 25°C -40 to'85 °C |-55 to 125 °C 
54HC and 74HC 74HC 


Output Transition 
Time 


Propagation 
Delay Time 


Output Enable 
Time 


Output Disable 
Time 


Output 
ill 
-Capacitance 
(*) Ceo is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vcc ° fin + loc/4 (per Gate) 


Input Capacitance 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


BorA AorB 
( INVERSION) p ‘oo (INVERSION) 


BoraA AorB 
(NON INVERSION ) : (NON INVERSION) 


$-10035 
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8 BIT ADDRESSABLE LATCH/DECODER/RELAIS DRIVER 
(OPEN DRAIN, INVERTING OUTPUT) 


» LOW POWER DISSIPATION 
Icc = 4 uA (MAX.) AT Ta = 25°C 
a» COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN) Vit = 0.8V (MAX) 
» OUTPUT DRIVE CAPABILITY 
90 LSTTL LOADS 
» HIGH CURRENT OPEN DRAIN OUTPUT UP 
TO 80 mA 


DESCRIPTION 


The M74HCT7259 is a high speed CMOS 8 BIT AD- 
DRESSABLE LATCH/DECODER fabricated in sili- 
con gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 


The M74HCT7259 has single data input (D) 8 
LATCH inverted OUTPUTS (Q0-Q7), 3 address in- 
puts (A, B and C), common enable input (ENABLE) 
and a common CLEAR input. To operate this device 
as an addressable latch, data is held on the D input, 
and the address of the latch into which the data is 
to be entered is held on the A, B and C inputs. 


When ENABLE is taken low the data flows through 
to the address output. The data is stored on the po- 
sitive-going edge of the ENABLE pulse. All unadres- 
sed latches will remain unaffected. With ENABLE in 
the high state the device is deselected and all lat- 
ches remain in their previous state, unaffected by 
changes on the data or address inputs. To eliminate 
the possibility of entering erroneous data into the lat- 
ches, the ENABLE should be held high (inactive) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


7 


$C0S710 
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M74HCT7259C1R 


PIN CONNECTIONS (top view) 


Vcc 
CLEAR 
ENABLE 
DATA IN 


OUTPUTS Q, 


OUTPUTS 


ENABLE 
DATA IN 


NC = 
No Internal Pe 

la 
Connection PC10910 
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M74HCT7259 


while the address lines are changing. If ENABLE is 
held high and CLEAR is taken low all eight latches 
are cleared to the HIGH (OFF) state. If ENABLE is 
low all latches except the addressed latch will be 
cleared. The address latch will instead be the com- 
plement of the D input,effectively implementing a 3 


LOGIC DIAGRAM 


DATA IN 


1C11220 
a | 


to 8 line decoder. Internal clamp diodes protect the 
open drain outputs against over voltages due to in- 
ductive loads. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt- 
age. 


CNABLE 


DATA IN 


CLOCK GENERATOR 
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PIN DESCRIPTION IEC LOGIC SYMBOL 


dice o 


4, 5, 6, 7, Q0 to Q7 | latch Outputs 
9,10, 11, 12 


1CH1219 


TRUTH TABLE 


INPUTS 
CLEAR ENABLE 


OUTPUTS OF 
ADDRESSED LATCH 


D | 0 | ADDRESSABLE LATCH _ 
pH TCU MEMORY 
po LIVE DEMULTIPLEXER | 


LATCH ADDRESSED 


Qt 


Q7 


D: The level at the data input 
Qi0 The level before the indicated steady state input conditions were established, (I = 0,1,. ..,7). 
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ABSOLUTE MAXIMUM RATINGS 


Value 
0.5 t0 +7 


DC Output Current Per Pin 
DC Ground Current 


Power Dissipation 


Storage Temperature -65 to +150 
Th Lead Temperature 10 sec 300 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C. 65 °C to 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Value 


Input Rise and Fall Time 0 to 500 


Test Conditions 


High Level Input Voltage 


| 
~~ © 
ae 

> 

ei 

3 IR 

o 

Ole 

is 

Cc 

oO 

1 

P= 

: { am ] 

Pm 

o 

fos) 

(4) 

oO 

O 


Low Level Input 
Voltage 


Cee: Be 
oS wm 
i 
ro) 
oo 
ow }|— 
nm IN t 
oO 
ft 
ro) 


[ee] 
|g fel 


jo) 
I+ So 
ia) s 
ine) 
Oo 


5.5 
Low Level Output Voltage Vi= | lo=20uA 
4.5 | Vin or lo= 36 mA 
| Io= 80 mA 


loz Output Leackage Current 55 Vi = Vin or Vit 
™ | Vout = Voc or GND 
fh ilies! Input Leakage Current Vi = Vec or GND 


Vi = Vcc or GND 
Each Input in Turn: 
9-9 | Vin = 0.5 Vor2.4V 
All Other Inputs: 
Vcc or GND 
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Icc Quiescent Supply Current 


M74HCT7259 


AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns) 


Test Test Concitions _| 
Symbol Parameter Peat Ta = 25°C -40 to 85 °C 

(KQ) Typ. | Max. | Min. | Max. | 

Output Transition Time a ee 


tPLz Propagation Delay Time as 2 
tezL (DATA - Q) 


4. a 
tPLz Propagation Delay Time 4. 45 ).80. 
tezi (A, B, C - Q) 4. $82 8 
tpLz Propagation Delay Time 4. 4.5 
tPZL (ENABLE - Q) 
tPLz Propagation Delay Time 
tPzL (CLEAR - Q) 


Minimum Pulse Width (CLEAR) 
Minimum Pulse Width (ENABLE) 


| 
= 


5 {eB |& S| 
or itn |tn [on [on 
ofa fon} [oj ae 
on on a 


|__ts__| Minimum Set-Up Time 4.5 POs [2 cele tee |. cone 
th | Minimum Hold Time | 4.5 Poss fe 


Fe [pt capes 
etl eoeewe ted | ee 


(*) IS Ge as the value of the IC’s internal equivalent capacitance which ts calculated from the operating current consumption without load 
(Refer to Test Circuit) Average operting current can be obtained by the following equation. Icc(opr) = Cep * Vcc * fin + Icc 


—s 
oO 
— 
oO 
Ke) 
7 


SWITCHING CHARACTERISTICS TEST WAVEFORMS 
WAVEFORM 1: (ENABLE =L, CLR = H, A-C= STABLE) 


Q(SELECTED) 


SC05020 
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WAVEFORM 2: (ENABLE = L) 


Q(SELECTED) 


Q(SELECTED) 


3¢05030 


WAVEFORM 3: (CLR = H, A-C = STABLE) 


Q(SELECTED) 


$C05040 


WAVEFORM 4: (D =H, A-C = STABLE) 


‘Q( SELECTED) 
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M74HCT7259 


WAVEFORM 5: (CLR = F) 
ee ee eee eee 


A,B,C, 


ENABLE 


TEST CIRCUIT Icc (Opr.) 


LOVw1199 


kyy 


ov 


OV 


3V 


OV 


$C05060 


Sv 


DATA IN 
CnD 
, ons | , Ens 
3V 
ENABLE 
GND 
SCCG130 
SGS-THOMSON _—s———Cis—;tCs—s—~————————”—C VF 
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8 STAGE PRESET TABLE SYNCHRONOUS DOWN COUNTERS 


a HIGH SPEED 
fuax = 40 MHz (TYP.) at Vcc = 5 V 

» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25 °C 

=m HIGH NOISE IMMUNITY 
VNIH = VniL = 28 % Voc (MIN.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

=» SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo. = 4 mA (MIN.) 

» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2Vto6V 

a PIN AND FUNCTION COMPATIBLE WITH 
40102B/40103B 


DESCRIPTION 


The M54/74HC40102/40103 are high speed CMOS 
8-STAGE PRESETTABLE SYNCHRONOUS 
DOWN COUNTERS fabricated with silicon gate 
C*MOS technology. They achieve the high speed 
operation similar to equivalent LSTTL while maintai- 
ning the CMOS low power dissipation. 


The HC40102, and HC40103 consist of an 8-stage 
synchronous down counter with a single output 
which is active when the internal count is zero. The 
HC40102 is configured as two cascaded 4-bit BCD 
counters, and the HC40103 contains a single 8-bit 
binary counter. Each type has control inputs for ena- 
bling or disabling the clock, for clearing the counter 
to its maximum count, and for presetting the counter 
either synchronously or asynchronously. All contro! 
inputs and the CARRY-OUT/ZERO-DETECT out- 
put are active-low logic. In normal operation, the 
counter is decremented by one count on each posi- 
tive transition of the CLOCK. Counting is inhibited 
when the CARRY-IN/COUNTER ENABLE (CI/CE) 
input is high. The CARRY-OUT/ZERO-DETECT 
(CO/ZD) output goes low when the count reaches 
zero if the CI/CE input is low, and remains low for 
one full clock period. When the SYNCHRONOUS 
PRESET-ENABLE (SPE) input is low, data at the J 
input is clocked into the counter on the next positive 
clock transition regardless of the state of the Cl/CE 
input. 


March 1993 


B1R F1R 
(Plastic Package) (Ceramic Package) 


od 


M1iR CiR 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
M54HCXXXXXF1R M74HCXXXXXM1R 
M74HCXXXXXB1R M74HCXXXXX CiR 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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DESCRIPTION (Continued) 


When the ASYNCHRONOUS PRESET-ENABLE 
(APE) input is low, data at the J inputs is asynchro- 
nously forced into the counter regardless of the state 
of the SPE, CI/CE, or CLOCK inputs. J Inputs JO-J7 
represent two 4-bit BCD words for the HC40102 and 
a single 8-bit binary word for the HC40103. When 
the CLEAR (CLR input is low, the counter is asyn- 
chronously cleared to its maximum count (9910 for 
the HC40102 and 25510 for the HC40103 regar- 
dless of the state of any other input. The precedence 


TRUTH TABLE 


CONTROL INPUTS 
| SPE | CICE | 


H 
L 

Pere 

X 


relationship between control input is indicated in the 
truth table. If all control inputs are high at the time of 
zero count, the counters will jump to the maximum 
count, giving a counting sequence of 100 pr 256 
clock pulses long. The HC40102 and HC40103 may 
be cascaded using the CI/CE input and the CO/ZD 
output, in either a synchronous or ripple mode. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


FUNCTIONAL DESCRIPTION 


COUNT INHIBIT EVEN IF CLOCK IS GIVEN, NO COUNT IS 
MADE 


RISING EDGE OF CLOCK : 
ASYNCHRONOUSLY PRESET TO CLOCK 
X 


CLEAR COUNTER IS SET TO MAXIMUM COUNT 


X: DON’T CARE - MAXIMUM COUNT: "99" FOR HC40102 AND "255" FOR HC40103 


LOGIC DIAGRAM (HC40102) 
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LOGIC DIAGRAM (HC40103) 


TIMING CHART 


ie er ss 
ATT 

| p+ tt a ae ee ee 
pee ee =e 


co/zD 


(HC 40102 ) 
NUMBER OF COUNT 
( HC 40103 ) 255 |254 
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PIN DESCRIPTION INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| PINNo |SYMBOL| NAME AND FUNCTION 
1 CLOCK | CLock Input (LOW to 
HIGH edge triggered) 
2 CLEAR | Asynchronous Master 
Reset Input (Active LOW) 
4, 5,6, 7,10, | JO to J9 | Jam Inputs 
11, 12, 13 
P Asynchronous Preset 
Enable Input (Active LOW) 
CO/ZD | Terminal Count Output 
(Active LOW) 


Vec sack | 
I 
k 
] 1 QUTPUT 
ce 1 
I 


Synchronous Preset 
Enable Input (Active LOW) 


Ground (OV 
Positive Supply Voltage 


HC40103 


LC12430 


Power Dissipation 


Storage Temperature 
TL Lead Temperature (10 sec) 300 
Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied. 
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/C: 65 °C to 85 °C 
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RECOMMENDED OPERATING CONDITIONS 


Symbol 
| Voc _| Supply Voltage 


Vcc 
Output Voltage 0 to Vcc 
Top Operating Temperature: M54HC Series 
M74HC Series -40 to +85 °C 
0 to 1000 ns 
| Otodoo 


0 to 400 


Test Conditions 


High Level Input 
Voltage 


Low Level Input 
Voltage 


a Ea ol on A [Pj 
a | |B | mola ja 


jo) on | > ane ey 
—k aw | CD » Je 
= co | tn lo ro) 


High Level 


Output Voltage 


lo=-20 LA 
lo=-4.0 mA| 4. 
lo=-5.2 mA! 5.68 


Low Level Output 
Voltage 


0. 


— 


lo= 5.2 MA 

Input Leakage Vi = Voc or GND 
Current 

Icc Quiescent Supply 
Current 


Vi = Voc or GND 


= ih - Saal de =e ed Nh 
on wlo on no w/o wm |o 
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AC ELECTRICAL CHARACTERISTICS (Cx = 50 pF, Input t, = tr = 6 ns) 


Test Conditions Value 
Symbol Parameter V Ta = 25°C -40 to 85 °C |-55 to 125 °C 
(Vv) 54HC and 74HC 74HC 54HC 
| Min. | Typ’*; Max. | Min. | Max. | Min. | Max. | 


Output Transition 


Propagation 
Delay Time 
(CK - CO/ZD) 


Propagation 
Delay Time 
(APE - CO/ZD) 


Propagation 
Delay Time 
(CL - CO/ZD) 


Propagation 
Delay Time 
(CI/CE - CO/ZD) 


Propagation 
Delay Time 


Input Capacitance 
ipation 


Cpp (*) | Power Dissipatio 
Capacitance 


(*) Cpp 1s defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vcc * fin + Icc 


TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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FUNCTIONAL DESCRIPTION 


The HC40102 and HC40103 are 8-stage presetta- 
ble synchronous down counters. Carry Out/Zero 
Detect (CO/ZI)) is output at the "L" level for the pe- 
riod of 1 bit when the readout becomes "0". The 
HC40102 adopts binary coded decimal notation, 
making setting up to 99 counts possible. While the 
HC40103 adopts 8-bit binary counter and can set up 
to 255 counts. 


COUNT OPERATION 


At the "H" level of control input of CLEAR, SPE and 
APE, the counter carriers out down count operation 
one by one at the rise of pulse given to CLOCK input. 
Count operation can be inhibited by setting Carry In- 
put/Clock Enable Cl/CE to the "H" level. 


CO/ZD is output at the "L" level when the readout 
becomes "0" but is not output even if the readout be- 
comes "0" when CI/CE is at the "H" level, thus main- 
taining the "H" level. 


Synchronous cascade operation can be carried out 
by using CI/CE input and CO/ZD output. 


3- 10259 


M54/M74HC40102/40103 


The contents of count jump to maximum count (99 
for the HC40102 and 225 for the HC401 03) if clock 
is given when the readout is "0". Therefore, opera- 
tion of 100-frequency division and that of 256-fre- 
quency division are carried out for the HC40102 and 
HC40103, respectively, when clock input alone is gi- 
ven without various kinds of preset operation. 


PRESET OPERATION AND RESET OPERATION 


When Clear (CLEAR) input is set to the "L" level, the 
readout is set to the maximum count independetly 
of other inputs. When Asynchronous Preset Enable 
(APE) input is set to the "L" level, readouts given on 
JO to J7 can be preset asynchronously to counter in- 
dependently of inputs other than CLEAR input. 
When Synchronous Preset Enable (SPE) is set to 
the "L" level, the readouts given on JO to J7 can be 
preset to counter synchronously with the rise of 
clock. 


As to these operation modes, refer to the truth table. 


inp =~ tpt 
SUEAR|APE|SPE| J [TE[cLocK| a, +1 
xx ft 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 
WAVEFORM 1 WAVEFORM 2 


WAVEFORM 3 


WAVEFORM 5 WAVEFORM 6 


* *% 
* & 
FIF X 
F/F OUTPUT pore 


S -10251 


(** F/F output ts internal signal of IC) 
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M54/M74HC40102/40103 


EXAMPLE OF TYPICAL APPLICATION 
PROGRAMMABLE DIVIDE-BY-N COUNTER 


fin 
N+1 


eTiming chart when N = "3" 
(JO, J1 = Voc, J2 —J7 = GND) 


e four = 


e HC40102... 1/2 to 1/100 are dividable 
e HC40103... 1/2 to 1/256 are dividable 


S$-10245 


PARALLEL CARRY CASCADING 


CLOCK SS 

INHIBIT © CI/CE CO/2D OUTPUT 
CLOCK co 

CLOCK © 


S - 10247 


* Atsynchronous cascade connection, huzzerd occurs at CO output after its second stage when digit place changes, due to delay arrival. Therefore, 
take gate from HC32 or the like, not from CO output at the rear stage directly. 


. PROGRAMMABLE TIMER 


S$-10249 


ote :The above formula does not take into account the phase of clock input. Therefore, the real pulse width is the distance between the 
Above formula-1/flN ~ the above formula. 
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OUTLINE AND 
MECHANICAL DATA 
Ceramic DIP14/1 


STA 
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MECHANICAL DATA 


G 


$016 


1231 


ae Se Oe 
bas oacareiies ates 
Tay | fast | [osos 
Paar [oe [aoe] [oan 
fae | | 2.45 a ee 0.096 
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re | fost | [ocol 


45° (typ.) 
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SALES OFFICES 


EUROPE 


DENMARK 


2730 HERLEV 

Herlev Tory, 4 

Tel. (45-44) 94.85.33 
Telex: 35411 

Telefax. (45-44) 948694 


FINLAND 


LOHJA SF-08150 
Ratakatu, 26 

Tel (358-12) 155.11 
Telefax. (358-12) 155 66 


FRANCE 


94253 GENTILLY Cedex 
7 - avenue Gallieni - BP. 93 
Tel.: (33-1) 47 40 75.75 
Telex: 632570 STMHQ 
Telefax. (33-1) 47.40.79.10 


67000 STRASBOURG 
20, Place des Halles 

Tel. (33-88) 75.50.66 
Telefax: (33-88) 22.29.32 


GERMANY 


85630 GRASBRUNN 
Bretonischer Ring 4 
Postfach 1122 

Tel.: (49-89) 460060 
Telefax: (49-89) 4605454 
Teletex: 897107=STDISTR 


60327 FRANKFURT 
Gutleutstrasse 322 

Tel. (49-69) 237492-3 
Telefax. (49-69) 231957 
Teletex: 6997689=STVBF 


30695 HANNOVER 51 
Rotenburger Strasse 28A 
Tel. (49-511) 615960-3 
Teletex: 5118418 CSFBEH 
Telefax: (49-511) 6151243 


90441 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel.: (49-911) 59893-0 
Telefax: (49-911) 5980701 


70499 STUTTGART 31 
Mittlerer Pfad 2-4 

Tel. (49-711) 13968-0 
Telefax: (49-711) 8661427 


ITALY 


20090 ASSAGO (Ml) 

V.le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel. (39-2) 57546.1 (10 linee) 

Telex: 330131 - 330141 SGSAGR 
Telefax: (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
Via R. Fucini, 12 

Tel. (39-51) 593029 

Telex. 512442 

Telefax. (39-51) 591305 


00161 ROMA 

Via A. Torlonia, 15 

Tel. (39-6) 8443341 
Telex: 620653 SGSATE | 
Telefax: (39-6) 8444474 


NETHERLANDS 


5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel.: a 550015 
Telex: 51186 

Telex: Gl -40) 528835 


SPAIN 


08004 BARCELONA 
Gale Gran, Via Corts Catalanes, 322 
Floor, 2" Door 


“Fa (34-3) 4251800 


Telefax. (34-3) 4253674 


28027 MADRID 

Calle Albacete, 5 

Tel. (34-1) 4051615 
Telex: 46033 TCCEE 
Telefax: (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel.. (46-8) 7939220 

Telex: 12078 THSWS 

Telefax: (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 

Tel. (41-22) 7986462 

Telex. 415493 STM CH 

Telefax (41-22) 7984869 


UNITED KINGDOM and EIRE 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel - (44-628) 890800 
Telex: 847458 

Telefax (44-628) 890391 


AMERICAS 


BRAZIL 


05413 SAO PAULO 

R Henrique Schaumann 286-CJ33 
Tel (55-11) 883-5455 

Telex (891)11-37988 “UMBR BR” 
Telefax (55-11) 282-2367 


CANADA 


NEPEAN ONTARIO K2H 9C4 
301 Moodie Drive Suite 307 
Tel (613) 829-9944 

Telefax (613) 829-8998 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 

Lincoln, MA 01773 

Tel (617) 259-0300 

Telefax (617) 259-4421 


SALES COVERAGE BY STATE 


ALABAMA 
Huntsville - Tel (205) 533-5995 
Fax (205) 533-9320 


ARIZONA 
Phoenix - Tel (602) 867-6217 
Fax (602) 867-6200 


CALIFORNIA 

Santa Ana - Tel (714) 957-6018 
Fax (714) 957-3281 

San Jose - Tel (408) 452-8585 
Fax (452) 1549 


COLORADO 
Boulder - Tel (303) 449-9000 
Fax (303) 449-9505 


FLORIDA 
Boca Raton - Tel (407) 997-7233 
Fax (407) 997-7554 


GEORGIA 
Norcross - Tel (404) 242-7444 
Fax (404) 368-9439 


ILLINOIS 
Schaumburg - Tel (708) 517-1890 
Fax (708) 517-1899 


INDIANA 

Kokomo - Tel (317) 455-3500 
Fax (317) 455-3400 

Indianapolis - Tel (317) 575-5520 
Fax (317) 575-8211 


MICHIGAN 
Livonia- Tel: (313) 953-1700 
Fax (313) 462-4071 


MINNESOTA 
Bloomington - Tel (612) 944-0098 
Fax (612) 944-0133 


NORTH CAROLINA 
Cary - Tel (919) 469-1311 
Fax (919) 469-4515 


NEW JERSEY 
Voorhees - Tel (609) 772-6222 
Fax (609) 772-6037 


NEW YORK 
Poughkeepsie - Tel : (914) 454-8813 
Fax: (914) 454-1320 


OREGON 
Lake Oswego - Te! (503) 635-7650 


TENNESSEE 
Knoxville - Tel (615) 524-6239 


TEXAS 

Austin - Tel (512) 502-3020 
Fax (512) 346-6260 

Carrollton - Tel (214) 466-8844 
Fax (214) 466-8130 

Houston- Tel (713) 376-9936 
Fax (713) 376-9948 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 

THE FOLLOWING REGIONAL 
OFFICE IN THE U.S A. 


PENNSYLVANIA 
Montgomeryville- Tel (215) 361-6400 
Fax (215) 361-1293 


ASIA / PACIFIC 


AUSTRALIA 


NSW 2220 HURTSVILLE 
Suite 3, Level 7, Otis House 
43 Bridge Street 

Tel (61-2) 5803811 

Telefax (61-2) 5806440 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852) 8615788 

Telex 60955 ESGIES HX 
Telefax (852) 8656589 


INDIA 


NEW DELHI 110019 

Liaison Office 

3rd Floor, F-Block 

International Trade Tower 
Nehru Place 

Tel (91-11) 644-5928/647-9415 
Telex 031-70193 STMI IN 
Telefax (91-11) 6424615 


MALAYSIA 


SELANGOR, PETALING JAYA 46200 
Unit BM-10 

PJ Industrial Park 

Jalan Kemajuan 12/18 

Tel (03) 758 1189 

Telefax (03) 758 1179 


PULAU PINANG 10400 

Ath Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 

Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SALES OFFICES 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 

11th Floor 

105, Section 2 Tun Hua South Road 
Tel (886-2) 755-4111 

Telex 10310 ESGIE TW 

Telefax (886-2) 755-4008 


THAILAND 


BANGKOK 10110 

54 Asoke Road 
Sukhumvit 21 

Tel (662) 260 7870 
Telefax (662) 260 7871 


JAPAN 


TOKYO 108 

Nisseki - Takanawa Bid 4F 
2-18-10 Takanawa 
Minato-Ku 

Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


Information furnished is believed to be accurate and reliable However, S€S-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from tts use. No 
license 1s granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. 
SGS-THOMSON Microelectronics products are not authorized for use as critical components in life support devices or systems without express 
written approval of SG€S-THOMSON Microelectronics 
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Eurodis Texim Electronics B.V. 
Postbus 172 
7480 AD Haaksbergen 
Tel.: 05427 33333 
Fax: 05427 33888 


